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New aha TiipPressive 


Ransomes ; Rapier | td. 
... the RapieR 1520 


loads up to 15 POS. 


An exciting achievement. Britain’s newest crane. 
Loads up to 15 tons. Booms up to 80 ft. Highly 
manoeuvrable even in confined cluttered spaces. 
Good all-round vision. Naturally-positioned controls. 
And it’s really good-looking. Please write for full 


technical details. 
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NOISE 
IS ABSORBED 
THROUGH THE 


CROID COOPER 
METHOD OF 
MACHINE FIXING 


The reduction of noise is a sound investment because it increases the 
efficiency of your workers. And the reduction of vibration increases 
the efficiency and life of your machinery. The Croid-Cooper method 
of machine fixing is today’s method, where machines are simply 
stuck down on a felt base with a holding power of 50 lb. to the 


square inch. May we send you details? 


CROID 65 


MACHINE FIXING GLUE 


COOPER & CO. 
(B’HAM) LTD. 


Head Office and Works: Brynmawr, Breconshire. Telephone 312 
Branch Office and Works: Seeley’s Road, Birmingham 11. Telephone VIC 5417 
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The SKINNER Universal Solenoid Valve—series V5 
and X5 (explosion proof) 2- and 3-way valves. 


FLEXIBLE OPERATION—There is a SKINNER Valve for almost 
any flow application with a wide variety of media; air, oil, 
water, inert gases, hydraulic fluids, kerosene and petroleum. 
Port sizes range from 3/64” to |”. Pressure ratings range from 
5 p.s.i. to 3,000 p.s.i. Explosion proof models for operating 
under hazardous conditions are also available from the standard 
range. 


The SKINNER All-purpose 4-way Solenoid Valve, Series V9 


DEPENDABLE OPERATION—FEvery valve is tested under full 
pressure conditions for internal and external leakages with 
modern sensitive detecting equipment. Electrical tests include 
resistance check of coils in valves, breakdown checks of twice 
the rated voltage plus | ,000 volts, heat rise checks of continuously 
energised coil for operation not above 85 C rise above room 
temperature. These tests assure that you can use SKINNER 
Solenoid Valves with CONFIDENCE. 


The SKINNER Miniature Cut-off Solenoid Valve, 
Series C. 2-way. Normally Closed. 






SKINNER SOLENOID VALVES ARE DISTRIBUTED IN 
GREAT BRITAIN BY BRITISH ARCA REGULATORS 
LTD. FOR FULL INFORMATION CONTACT THE 
TECHNICAL SALES DEPARTMENT. 
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DOUBLE BEAT 
CONTROL VALVE 


TYPE DB/I5 


Designed to meet the demand for a val 
giving full flow characteristics and oth 
essentials of modern control equipment. The 
valve body is of cast alloy steel with fl) 
characterised stainless steel interna 
stellited guides, spindles and seat facing 
Nitralloy bushes reduce friction and we 
Special materials and gland arrangements: 
process work can be quoted on request Pro 
duced in sizes 14” to 4” for pressures up © 
750 p.s.i. at 900 F, larger sizes will be ava 
able later. Standard extras include sea", 
gland, gland lubrication, cooling bonnet a 
manual control gear. 


Also available from BRITISH ARCA RE 
GULATORS LTD. is the extensive range ° 
hydraulic and pneumatic equipment ° 
Skinner Solenoid Valves, Rivett Contro’ 
Atkomatic Solenoid Valves, and Oil Dyr* 
Hydraulic Power Packs. 
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TIME’S ON 
YOUR SIDE 
WITH INDUSTRIAL 
DIAMONDS 


Industrial Diamonds in one form or another help to make practically everything from watch 
cases to washing machines. 

Only diamond tools can cut, grind or polish with the speed and accuracy needed today. 

To find out if diamond abrasives, diamond tools or diamond impregnated wheels can help you 
in your problem, please get in touch with the Industrial Diamond Information Bureau. This 
Bureau is backed by the world’s largest laboratory devoted to diamond technology —The 
Diamond Research Laboratory in Johannesburg. For information and advice, without 
obligation, please write to the address below. 


The Industrial Diamond Information Bureau 


2 CHARTERHOUSE STREET (DEPT 5.), LONDON, E.C.1. 
Telephone: Fleet Street 7157 
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WIDER ASPECTS OF URBAN PLANNING 

There is much to interest engineers in the views of 
the Royal Fine Arts Commission, as expressed in its 
report for 1959-60 which has recently been presented to 
Parliament (H.M. Stationery Office Comnd. 1336, Price 
js). It is not principally the architectural merit of 
industrial buildings which is discussed, although judg- 
ment on such matters is implicitly part of the commis- 
sion’s task; the stress is laid on the broad principles of 
urban planning. The basis of the Commission’s attitude 
is that “In the whole field of urban development and 
redevelopment, good architecture in the total result can- 
not be expected unless the broad lines on which 
redevelopment is to take place are laid down over a con- 
siderable area . . . far larger areas than are usually the 
subject of present schemes. . . . There has been much 
planning legislation in recent years. Nevertheless we 
feel that, judged from the point of view of public amenity 
in the widest sense or of good architectural design, the 
end results too often seem sadly defective.” 

In an age of unequalled national prosperity and with 
the expectation of even greater resources as time goes 
on, the country is clearly at fault if it does not plan 
and build in a manner so competent and imaginative as 
to be held in respect by generations still to come. This 
is particularly true in the perspective of the novel, 
unparalleled, problems which urban planning and recon- 
struction have to face to-day. Engineers see these prob- 
lems as practical ones the provision of free traffic 
flow without accidents, and the removal of pollution 
from the air, for instance. That is why engineers, 
we think, will take a keen interest in the overall 
and, by comparison, idealistic approach of the Com- 
mission. There is comment in its report about 
matters which are purely or largely architectural — the 
siting of tall buildings is one such but it is the inter- 
play of planning and architecture which gets the greatest 
attention. The greatest need, in the Commission’s view, 
is to take far larger areas as the basis of planning. The 
need for this step is probably shown most clearly of all 
in the case of urban roads, where we feel almost an 
extra-sensory link with the Commission, so closely does 
its opinion accord with what has been written from time 
to time in these columns. We cannot improve on a 
fairly lengthy quotation from the report “New main 
roads in urban areas, particularly where they are carried 
at high level, may completely change the character of 
the area through which they pass . . . they overshadow 
housing areas alongside their route; in some cases they 
actually pass over existing buildings. Unless the effect of 
such roads on the areas through which they pass is con- 
sidered. the result will often be to depress or destroy 
many urban areas. All proposals for such roads should, 
therefore, be related to the replanning of the urban areas 


through which they pass and, bearing in mind the import- 
ance of the future urban network of new roads, a policy 
of relating road proposals to the re-creation of urban 
areas should be established now. This can only be done 
on the basis of comprehensive planning proposals. The 
need to alleviate traffic chaos in the large city is obvious 
to all; but just as important is the impact of the motor- 
car on the small town and village. The lack of anything 
but the most sketchy plans for the centres of so many 
of our towns is alarming. Even where plans do exist, the 
most elementary principles of town design tend to be 
ignored. For example, we have seen instances of new 
ring roads proposed with little idea of what is to happen 
inside the ring, and loop or by-pass roads planned which 
seemed likely to damage those very qualities they were 
designed to conserve. The road system of a central area 
is inseparable from a system of car parks. But proposals 
in which the car parking provision is little more than a 
few odd-shaped pieces of land of little commercial 
value, or even a pious hope, are common. Conversely, 
an elaborate new car park or garage which is totally 
unrelated to both vehicular and pedestrian movement 
will inevitably fail in its object, irrespective of how well 
it may be designed. Too little study is given to the needs 
of the pedestrian. It is now obvious that the motor-car 
and the pedestrian are incompatible in shopping and 
civic centres and they must be segregated. The pedestrian 
precinct, allied to service roads and car parking, has now 
been proved to work. But proposals are still put forward 
for shopping centres based on the old street frontage 
pattern, or for civic centres composed about the road 
design. In large cities far more use could be made of 
two-level design, in which the pedestrian is placed above 
the traffic. It is of the utmost importance that all our 
towns should have detailed development plans for their 
central areas, in which the roads and car parks are an 
integral part of the complete design; and in all such 
plans, it is essential that there should be full collaboration 
from the outset between traffic engineers and architect- 
planners.” 

The Commission is at pains to justify, in the pre- 
paratory part of its report, the fact that it has interpreted 
its own terms of reference rather broadly. Surely nothing 
less would have been adequate. It is pointed out there 
that the report is, by its nature, critical, and does not 
dwell on what has been satisfactorily achieved; with that 
in mind, doubtless the Commission will gain in stature 
from its forthright pronouncements, and will stimulate a 
bolder approach to the vast problem of creating an 
urban environment of hitherto unequalled convenience, 
healthiness and beauty. Perhaps the Commission itself 
might muse over the order of those epithets; but surely 
it could not but agree that to aim for a lower standard 
is intolerable. 
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OPPORTUNITIES IN STEEL 

If our title sounds like an invitation to apply for a 
job in the steel industry, let us say at once that it means 
nothing of the kind. Certainly there are good jobs to 
be had — by good men — in steelmaking, but with 
those opportunities we are not concerned here. It is 
the opportunities on the fringe, so to speak, of actual 
steelmaking which we find of interest at present. 
Engineers are so deeply involved in the whole process 
of iron and steel manufacture that there is going to be 
much that they can contribute in the future (as they have 
done in the past) to the prosperity of the industry. This 
point is emphasised by some of the facts recorded in the 
report “Development in the Iron and Steel Industry” 
recently presented to Parliament by the Iron and Steel 
Board. The report, the third prepared by the Board, 
covers the period to 1965, and takes a general look 
forward to 1970. It shows that for the first time for 
many years the British iron and steel industry should 
be able, in 1965, to meet all home demands and have 
a surplus for export. How the industry progresses beyond 
that point is dependent upon its competitive ability 
which, in turn, depends on many factors, some of them 
beyond the industry’s control. 

Coal, ores, transport, plant and equipment all figure 
prominently in the industry’s cost accounts. They are 
not the only costs, of course, but they are all of great 
importance and over none of them does the industry 
exercise full control. Indeed, the only control it has at 
all is in the way it uses them. This it knows full well, 
and the work done on fuel utilisation and production 
methods and processes in the last few years has had 
important results. Coke rate, or consumption per ton 
of iron made, for example, has decreased to a marked 
extent in recent years, and the new oxygen steelmaking 
processes, which are rapidly being adopted, use no fuel 
at all, though they do use large quantities of oxygen. 
which have to be paid for. But apart from these internal 
improvements there remains the basic fact that what the 
industry buys — and that is a great deal — it must 
buy at the market price. This is where the opportunity 
comes to the outsider. 

Anyone who cheapens, even by a small amount, any 
of the numerous items which go to make up a steel- 
works purchase account will contribute a great deal to 
the industry’s prosperity and, very likely, to his own as 
well. Plenty of people are already working on these 
lines in the industry, in the ranks of its many suppliers 
and perhaps outside it altogether. There is room for 
more. It has happened before that the work of the out- 
sider has had a profound effect on an industry or 
industries. It could happen again. James Watt was 
primarily a scientific instrument maker, not an engineer, 
and W. G. Armstrong was a solicitor. P. G. Thomas, 
whose modification of the Bessemer process made it 
possible to use the abundant phosphoric ores on the 
Continent, was a police court clerk. Bessemer himself 
worked in non-ferrous metals before he discovered his 
celebrated steelmaking process. These are but a few 
of the outsiders whose work has had a deep and lasting 
effect on techniques with which they were not, at first, 
professionally connected. Whether he be “inside” or 
“outside” the steel industry, the man who can produce 
any practical scheme for making, moving, manipulating 
or, in short, doing anything which has to be done to iron, 
steel or any of the raw materials, or can devise means 
for eliminating some part of a process while maintaining 
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or improving the quality of the finished product, should 
have no difficulty in finding backers. 


THE ROYAL INSTITUTION 


It is well known that the Royal Institution possesses 
a rich selection of historic models and historic instry. 
ments used in the past by famous men in carrying out 
noteworthy researches. On Monday, May 1, the day of 
the annual meeting of the members of the Institution, 
many of these objects were put on display. So also on 
display were objects and instruments used by the officers 
and managers of the Institution in carrying out current 
researches. Most of these researches are only of 
marginal interest to engineers. For example, in the 
metal physics laboratory single crystals of very pure 
cadmium have been stretched and a peculiar “kinking” 
of the resulting wire has been observed. The mechanism 
is not understood; and indeed the phenomenon has not 
been observed in certain other laboratories. Much work 
is being done by X-ray diffraction to determine the 
structure of complex molecules, such, for example, as 


those of myoglobin. The only interest for engineers in 


that work lies in the fact that a computer is used to 
work out the results and so permit a model of the 
molecule to be built. 

To most people, engineers included, mention of the 
Royal Institution brings to mind the thought of the 
Christmas Lectures “adapted to a Juvenile Auditory” 
which were started in 1826 when Faraday was resident 
professor. Since 1954 the idea of thus presenting 
scientific subjects to children has been much extended. 
Ten different lectures for children attending schools in 
the Home Counties, each repeated four times, are 
now given each year, and some 20,000 children 
benefit. Some of the equipment used was on display. 
It is, of course, intended for use in the lecture theatre. 
Much of it is ingeniously simple and it struck us that 
anyone wishing to devise apparatus for demonstrating 
scientific facts and theories to children, or indeed grown- 
ups, would do well to consult the Institution. Also on 
view was certain equipment suitable for use in schools 
bought out of a grant received from Shell International 
Petroleum Company Ltd., and Imperial Chemical In- 
dustries, Ltd. We were especially impressed by equip- 
ment suitable for use in a small lecture theatre or by a 
class to demonstrate the elements of the construction 
and operation of electrical transformers, condensers and 
electric motors, &c. So much of the research work of 
the Institution lies outside the engineering field that we 
could not express, even if we wished to express, any 
opinion about it. But we came away convinced of the 
value of the Institution’s work in arousing the interest 
of children in science and applied science. 


TRAINING FOR ELECTRIC TRACTION 


This summer (see an article on page 736 of this issue) 
the first post-graduate students of electric traction at the 
Imperial College of Science and Technology will com- 
plete their course. At a time when methods of railway 
electrification are a controversial subject, the opportunity 
to study them from the sidelines for a year before 
entering the arena must have been particularly welcome. 
Inevitably in the present situation, facts in favour of 
one system or the other tend to go on being repeated 
after they have lost their first validity, and may be 
accepted by the newcomer as doctrine. What, for 
example, should the student make of this (quoted from 
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r at this week’s Railway Modernisation Con- 
ference of the Civils, Mechanicals and Electricals): “... 
for the same traffic performance a.c. locomotives can 
be lighter than their d.c. counterparts, to the extent that 
BB a.c. locomotives would be adequate under conditions 
which, with d.c. traction, would require C-C locomotives, 
unless recourse was had to double-heading the heaviest 
trains.” With this there is reproduced a performance 
curve showing a typical British Railways 80-ton a.c. 
locomotive, of 3300 h.p., balancing on the level at 90 
mph. with a trailing load of 500 tons. This condition 
is described as “full maximum output.” Is the modern 
dc. locomotive unable to compete with this? We turned 
up the January, 1958, issue of the Revue Generale des 
Chemins de fer in which an article by Monsieur F. 
Nouvion, Chief Engineer of the Electric Traction De- 
velopment Division, French National Railways, presented 
performance data for the then new “9200” class, 
1500V, d.c. locomotives for that system. One of these 
80-ton d.c. locomotives was here shown as capable of 
hauling 735 metric tons on the level at 92 m.p.h., and 
not at the nominal 1500V, but at the representative 
operating figure of 1100 line volts. Indeed, although 
the first demonstrations of the haulage capacity of a.c. 
B-B locomotives with parallel-connected motors were 
given in France, the French National Railways have 
used this wheel arrangement in all subsequent new con- 
struction for their extensive 1500V d.c. system, and in 
their latest “9400” class produce 2900 h.p. in a 60-ton 
locomotive which will run on the level at 81 m.p.h. with 
a train of 800 metric tons. Evidently it would be unwise 
to regard the d.c. locomotive as fossilised, particularly 
in the light of its continuing interest for railways over- 
seas. 

Another consideration emphasises the importance of 
the work of the Imperial College course in building up a 
supply of traction engineers with the ability to pass on 
their knowledge and communicate their enthusiasm. It 
was shown in a further paper at the railway modernisa- 
tion conference that electrical faults account for 25°4 
per cent of the breakdowns in diesel-electric locomotives 
on British Railways, and for 47-8 per cent of those in 
diesel-hydraulic locomotives. Most of these are classed 
as faults in resistances, auxiliary machines, control 
equipment, cables, lighting, batteries, fire protection and 
automatic warning system. While a reduction in these 
figures must come in part from improved design and 
accessibility of components, it seems from their nature 
that higher standards of maintenance could also do 
much. By “maintenance” we do not mean only the 
execution of routine work but the anticipation of defects, 
and it is here that technical education and training can 
be valuable to those in charge of workshops. The 
course at Imperial College enjoys the support and active 
collaboration of the British Transport Commission and 
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of the industry. It appears well equipped to turn out 
engineers with independent minds, and to provide scope 
for experiments which will encourage flexibility of 
approach to traction problems by the new generation of 
engineers. 


PRINCE PHILIP AND THE D.S.LR. 

One of the more valuable of the many valuable quali- 
ties of H.R.H. The Duke of Edinburgh is his ability to 
touch lightly on important subjects. Last week the 
Department of Scientific and Industrial Research held 
its annual conference in London at which most of those 
who have anything to do with its direction are present. 
The proceedings are always held in private apart from the 
speeches at the lunch which intervenes between morning 
and afternoon sessions. It was in a speech at the lunch 
that Prince Philip once more revealed his talent for light 
and sympathetic criticism. The subject of the conference 
was “The Gap between Research Results and _ their 
Industrial Application”. Commented Prince Philip, “In 
the abstract it is obvious that improvements should be 
applied at once. But it is not altogether surprising that 
when things are going well the manufacturer does not 
want to change and when things are going badly he can- 
not afford to change!” He has, too, a knack of drawing 
a moral, though often he conceals the fact behind the 
facade of a quip. “I have found that I can get almost 
immediate attention when going round a works if I just 
happen to mention that I have seen a much better 
machine or process or idea in some other factory. 
Following on from that I am frequently struck by what 
seems to me to be an extraordinary lack of knowledge of 
what is going on in other works of the same industry 
in this country and particularly abroad. There is a 
certain amount of interest in America but very little 
indeed in Europe. It would seem therefore that if 
Research Associations could encourage manufacturers 
to go and look at each other’s works and at similar 
works abroad it might stimulate a greater interest in 
the rapid application of research results.” When we 
heard them those words struck strong responsive chords 
in us; for we have held the view for years — and ex- 
pressed it too — that there is too much secrecy in this 
country. It seems to us that it is the backward firms 
who dare not let competitors see their works; and that 
it is the progressive ones, confident of their ability to 
improve upon existing designs and processes, which are 
least secretive and most ready to learn from others. 
True also of many firms in this country and untrue only 
of few were Prince Philip’s words about the lack of 
knowledge of what is going on in Europe. Sadly we 
think it may be especially true of mechanical engineers 
and we wish the Institution of Mechanical Engineers 
would take its members abroad for Summer Meetings 

especially to the Continent — more often. 
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** RAILWAY DIALECT” 


“ Travelling frequently on the North London line, we constantly 
observe persons, who are not accustomed to it, getting into the wrong 
carriages, or taken beyond their intended destination. It is true that 
the names are painted on the stations ; but it frequently happens that 
the carriages stop in parts where these are not visible. Besides, there 
are persons appointed to call the name of the place at which the train 
has arrived, and this arrangement would be most useful if the men 
spoke more slowly and distinctly ; but generally, so rapid is their 
utterance, that few strangers can from their cry make out the name of 
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the place. At Islington the Is-ton-ton, Is-ton-Bury, is for Islington 
and Highbury. At Bow it is Bo-Bo-Bo-Bo ; and at other stations the 
sounds are still more unintelligible nor is this want of distinction 
confined to the North London Railway, for it may be noticed in 
hundreds of other instances. On the Crystal Palace west-end line, 
for example, the Gipsy-hill outcry is, very distinctly, Yell-Yell-Yell ; 
and the Streatham one, Tam-Tam-Tam. It is doubtless wearisome for 
the attendants to be for ever crying out the same thing. 

** The evil might be palliated, at least, if not entirely remedied, by the 
superintendents of the lines from time to time directing the attention 
of the men to their imperfections.” 








———— 
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Engineering and Marine Exhibition 


No. IV.—(Concluded from page 676, April 28, 1961) 


The Engineering, Marine, 


Welding and Nuclear Engineering Exhibition at 


Olympia closed yesterday, and in this article we conclude our descriptions of 
exhibits. Some of the exhibitors expressed disappointment at the poor attendance 
on several days, but many others said that they had received a satisfactory 


number of firm enquiries. 


to make actual sales from their stands, as they regarded this as a 


Other exhibitors pointed out that they did not expect 


‘ 


* prestige” 


exhibition where they could lay the foundations for future sales and meet old 
customers to discuss new developments. 


Babcock and Wilcox, Ltd. 
« Models and displays on the stand of 
Babcock and Wilcox, Ltd., 209, Euston 
Road, London, N.W.1, showed new advances 
in steam raising techniques and the firm’s 
activities in the field of heavy engineering. 
One display showed the arrangement of a 
digital-computer-controlled 200MW boiler, 
the first of its kind in Europe, which has 
been developed in association with the 
Central Electricity Generating Board. This 
project, scheduled for operation in 1962, will 
provide programmed fully-automatic start- 
up, on-line operation and shut-down of a 
1,350,000 Ib per hour 2650 Ib per square inch 
Babcock “ Radiant” reheat boiler at the 
C.E.G.B. West Thurrock generating station. 
The system uses a Ferranti “ Argus ”’ digital 
computer which will take over the usual 
duties of the human operator, who now 
becomes the supervisor of a control system. 
The computer will receive 173 analogue 
signals from transmitters and three-term con- 
trollers (as described more fully in an article 
on page 752) 675 digital signals from on-off 
devices and will monitor approximately 150 
metal and bearing temperatures. It will 


process all this information in accordance 
‘“* programme ” 


, 


with its to provide 194 
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digital drives to various relays and con- 
tactors that operate the boiler controls. 

Another display showed the Waagner-Biro 
system for utilising the waste heat from the 
high-temperature gases from an oxygen- 


‘ blown steel converter for the generation of 


high-pressure saturated steam. The system 
reduces the temperature of the gases to 
enable cleaning of the “fume” from the 
blow, and the equipment is shown digram- 
matically in Fig. 82. The boiler consists 
largely of a radiant section to the lower end 
of which is attached the inlet hood, arranged 
above the converter mouth. The oxygen 
lances and additive materials can be put into 
the converter through apertures provided in 
this hood. Cooled dampers and furnace- 
pressure control limit the ingress of excess 
air and facilitate economic operation. 

To ensure even circulation to the tubular 
heating surfaces, forced circulation is em- 
ployed, the tube system also being divided 
into small groups in ‘parallel. The con- 
vection heating surface, which follows the 
radiant section, comprises an evaporator 
section, a multi-loop economiser and, in 
some cases, an integral superheater. Exhaust 
gases, cooled in their passage through the 
boiler, pass to a gas-cleaning plant, which 
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Fig. 82—Arrangement of 
Waagner-Biro waste heat 
boiler for oxygen-blown 
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may be of the “wet” type q 
Waagner-Biro A.G., with which saat by 
sion 1s practically clear, with a very ink 
burden. The equipment can be hee. 
conjunction with supplementary firing sade 
steam accumulators and a superheater. 
maintain the steam supply to turbine ne 
despite the intermittent heat cycle of 

verter operation. ad 

A model showed one of the firm’s “R 
Drum” boilers equipped with “} 
fluid” firing similar to three installation 
being supplied for the new Lurgi high 
pressure gasification plant of the Scottish 
Gas Board at Westfield. This method y 
firing has been developed for burning bie 
grade fine fuels efficiently and with it hi ; 
combustion efficiency can be Maintained 
provided most of the fuel is below fin in 
size and does not have too high a Caking value 
or ash fusion temperature. With this equip. 
ment fine coal or breeze dust introduced 
into a furnace by a _ mechanical feeder 
cascades on to a fuel bed that is Maintained 
in a “ fluidised ” condition by pulsated air 
streams injected below the narrow, chain 
grate. This grate, which is inclined upwards 
towards the rear of the furnace and travek 
from front to rear at relatively high speed 
is regarded only as an ash carrier. . 

Some of the fuel is burned in suspension 
the remainder burning on the sloping side 
of the fuel bed between the boiler side walk 
and the grate. The semi-molten ash flows 
by gravity down these sloping sides to the 
bottom of the fuel bed, and is conveyed by 
the chain grate as clinker to the rear of the 
furnace, where it is discharged to an ash- 
removal plant. 

With this method of firing, combustion 
takes place largely in suspension and the 
stoker is very effective in following widely 
fluctuating boiler loads, variation of fuel feed 
and combustion-air supply being quick and 
simple. 

Other scale models to be seen included a 
Spencer-Bonecourt-Clarkson ‘* Steambloc” 
packaged boiler of the Economic type for 
industrial steam-heating and for high-pres- 
sure or low-pressure hot-water heating instal- 
lations ; a Babcock “ Corner-Tube ” water- 
tube boiler for high-pressure hot-water 
heating applications ; and a Type “ FM’ 
packaged boiler for industrial steam suppl) 
which can be delivered as a complete factory- 
built unit for quick and easy installation. 


George Angus and Co., Ltd. 

A hydraulic winch, which is available in 
powers ranging from 25 h.p. to 250 hp 
designed specifically for use in motor-driven 
fishing vessels, formed the central exhibit 
on the stand of George Angus and Co., Lid 
Hebburn-on-Tyne. These winches are 
powered by the the firm’s hydraulic trans- 
mission system, which enables a winch to 
be conveniently positioned without th 
restrictions imposed by conventional driving 
methods. Power to drive the winch may te 
derived either from the vessel’s main engine 
or from a separate auxiliary. 

The hydraulic drive enables steplessly 
variable speeds to be obtained in both haul 
and veer directions and gives high pull 
without the expenditure of excessive horse 
power. The controls may be preset to allow 
the winch to render at a given pull, thus 
avoiding warp breakage. 

Also being shown is a range of standart 
double helical reduction units suitable for 
transmitting horsepowers up to 300 will 
high input speeds. The light geared motor 
include a ball drive unit, providing a cheap 
and efficient reduction motor which does no! 
use conventional gears. 
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Axia Fans, Ltd. 
; ined air conditioning unit for 
sete by Thermotank, Ltd., an 
a te company of Axia Fans, Ltd., 23, 
agg Square, London, S.W.I, is 
. ularly intended for installation in state- 
sins and cabins. The construction of the 
onl be seen in the photograph reproduced 
rie g3. where the front panel has been 
Te ercnsied and incorporates a | h.p. 
hermetically-sealed refrigeration system and 
ing element with an automatic 


4 2kW heat : 
Saneet heating/cooling thermostat. This 
C A 





Fig. 83—Air conditioner for installation in ships’ cabins 
to filter, cool, dehumidify or heat the air supply under 
thermostatic control—Thermotank 


equipment enables an air supply to be 
filtered, cooled, dehumidified, or heated under 
thermostatic control. The louvred air dis- 
charge grilles are each fitted with a simple 
four-way adjustment to give full directional 
control of the diffusion pattern of the condi- 
tioned air. 

These units can be supplied for operation 
on 210/250V a.c. single phase, either 50 or 
60 cycles, and the nominal duty on 50 cycles 
is 9300 B.Th.Us per hour, and on 60 cycles, 
9000 B.Th.Us per hour. 


Lee, Howl and Co., Ltd. 

The new 2in to 24in “ Hypersilid ” 
chemical pump recently produced by Lee, 
Howl and Co., Ltd., Tipton, Staffs, is made 
from silicon iron castings and is suitable 
for the chemical and petro-chemical indus- 
tries as well as for installation in trade 
effluent treatment plants in industry generally. 
It is designed for the handling of such 
corrosive liquors as sulphuric acid at any 
temperature or concentration, nitric, acetic, 
formic, phosphoric acids, &c. The pump 
(Fig. 83) is designed for the following out- 
puts: 153ft head to 75 g.p.m. maximum ; 
80ft head to 187 g.p.m. with maximum 
impeller diameter ; 86ft head to 65 g.p.m. 
maximum ; SIft head to 150 g.p.m. with 
minimum impeller diameter. Its speed is 
2900 r.p.m. 

No wear rings are fitted in these pumps 
and the impeller running clearance is gener- 
ous, thereby avoiding rapid loss in pumping 
efficiency from wear and corrosion. The 
parts in contact with the acid are of silicon 
iron, while other parts are made of fine 
grain grey iron castings. A pump shaft of 
‘Staybrite” steel is adequately protected 


Fig. 84—2/24in chemical 
pump—Lee-Howl 


against liquid drippings by a_high-silicon 
iron wearing sleeve extending through the 
whole depth of the stuffing box. 

The impeller and shaft assembly can be 
quickly removed as a unit through the pump 
casing, without disturbing any bearings or 
other components. A pump can be fitted 
with a suitable soft gland packing or, if 
preferred, with a mechanical seal, both types 
being readily interchangeable. The stuffing 
box is made of plastics material and in the 
case of a mechanical seal, according to duty 
and requirements, the detachable stuffing 
box, gland and lantern ring are replaced by a 
simple clamping plate. 


Intermit, Ltd. 

A majority of the filtration exhibits on the 
stand of Intermit, Ltd., showed forms of 
“ Far-Air” air or gas filtration equipment 
and “ Hilco” oil filtration and reclamation 
equipment. This company’s “ Rotonamic” 
equipment illustrated in Fig. 85 applies the 
principle of dual cyclonic action by which 
solid particles are separated from the air 
by centrifugal force in a two-way, high- 
velocity air stream. The centrifuged dust 
particles produce a continuous scouring 
effect on the internal components of the 
equipment to eliminate need for periodic 
cleaning. This equipment is designed to 





Fig. 85—** Far-Air *’ air filter—Intermit 


remove 98 per cent of particles in the 
critical 5 to 15 micron range from air, 
and it can be supplemented by an after-filter 
on the clean air side. This combined unit 
is stated to have an efficiency of 99 per 
cent on particles of 2 microns in diameter 
and almost 100 per cent on particles of 5 
or more microns. 

An oil bath filter exhibited has been 
designed around the firm’s 4in standard 
overseas panel filter which consists of one 
2in thick eighteen-mesh media pack of six 
layers per inch, followed by one 2in thick 
fourteen mesh media pack of four layers per 
inch. The oil bath filter can be in the form 
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of banks for larger units or fitted into diesel 
engine holding frames or into the cab side 
of diesel locomotives. 

Four basic groups of filter media are made 
by this firm. One group includes straight 
mineral oil filter media of actuated clay 
which removes solid particles and dissolves 
contaminants. A second group incorpor- 
ates impregnated paper and impregnated 
felt which are both efficient for the removal 
of particles above 5 microns. A low flow 
rate filter media for all oils is intended for 
both by-pass and full flow applications: of 
a collapse-resistant loose fibre structure the 
material is packed to an even density ensur- 
ing filtration in depth to 3 microns. A 
coarse filtration media is designed for high 
flow rates and large dirt storage capacity, 
and alternative woven cloth media cartridges 
remove particles down to 0-003in or 0-00lin 
in size from liquid. 


Drysdale and Co., Ltd. 

A new range of close coupled general 
service pumps introduced by Drysdale and 
Co., Ltd., Yoker, Glasgow, covers outputs 
from 10 to 290 g.p.m. and heads up to 225ft. 

These pumps, one of which is shown in 
Fig. 86, are known as the “* Unimac ”’ range, 
and although they have been designed 
primarily for pumping water, they are 
suitable for handling other liquids. 

The full range of these pumps includes 
thirty sizes but by the standardisation of 
parts only eleven different sizes of casing 
are used, whilst the rotating parts are also 
few in number. The motor shaft extension 
carries a cast impeller of aluminium bronze 
which is hydraulically and dynamically 
balanced and finished smooth in the water 
passages. The impeller is located by a 
Woodruff key and secured by a self locking 
nut. A mechanical seal fitted consists of a 
carbon ring mating with a stainless steel 
face and held in contact by a bronze spring, 
the seal being completely protected by a 
brass casing. 





Fig. 86—Close coupled general service pump available 


in a range covering outputs of 10 to 290 g.p.m. and 
heads up to 225ft—Drysdale 
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Vacu-Blast, Ltd. 

In presenting a range of its mobile, dust- 
free, shot blast equipment Vacu-Blast, Ltd., 
10, Wellcroft Road, Slough, Bucks, pointed 
out that it has introduced the “* Majorette ” 
plant to provide a compact machine with a 
high output for use where compressed air 
is the sole requirement for operation. This 
machine is to be demonstrated with an 
automatic “ crawler ’’ device with which it is 
used for removal of scale and rust from 
flat plates. 

A “dry-honer”” developed by the firm 
enables fine cleaning media down to 600 
mesh to be used for surface cleaning and 
preparation without the use of liquid as a 
suspension medium. In this machine com- 
pressed air is used as the carrier for the media 
and feed aeration has been adopted to 
overcome the “ packing” of the particles. 





Fig. 87—Dry honing machine for use with fine cleaning 
media—Vacu-Blast 


To ensure quality of finish on the work 
the re-circulated feed media is _ passed 
through a cyclone in which undersized 
particles and deposits removed are extracted. 

Three sizes of the dry honing equipment 
are available with working chambers 23in 
square, 27in square and 30in by 36in. The 
machine shown in Fig. 87, has glove pockets, 
and the two larger machines have provision 
for the side loading of components. 


Newman, Hender and Co., Ltd. 

A valve which can be tested and fully 
serviced while still connected in the pipeline 
is made under licence from Canada by the 
Newman, Hender Group, Woodchester, near 
Stroud, Glos. 

The bonnetless gate and globe valves of 
forged steel in production both have “ in- 
line * servicing facilities. 

The gate valves, available in a range of 
standard bore sizes from 4in to 2in, are 
suitable for working pressures up to 600 Ib 
per square inch at 900 deg. Fah. (2000 Ib 
per square inch cold, non-shock). The base 
of the valve is formed by a bolted service 
cover sealed to the body through a stainless 
steel/asbestos gasket. Integral with the cover 
are guide ribs for the wedge, and the cover 
with the guide ribs can be removed and 
cleaned without dismantling the body. 
In the centre of the service cover is a 
screwed test plug which can be removed for a 
quick visual check for leakage or to allow 
draining or cleaning out. During shut down, 
with the valve closed and plug removed, 
compressed air can be applied to check the 
valve for tightness. 

Removal of the complete service cover 
provides access for the easy removal and 


replacement of stem, wedges and seat rings 
without the need to take the valve out of the 
line. This is accomplished by opening the valve 
until the wedge is clear of the seats, turning 
the stem through 90 deg. and then turning the 
handwheel clockwise; the wedge then clears 
the seats and, together with the stem, drops 
through the service aperture. The wedge 


and two seats can be replaced in a matter of 


minutes with the valve “in-line” and 
without disturbing the packing, gland or 
yoke. A replaceable back seat made from 
Stainless steel is hardened, ground and 
lapped to provide positive isolation of the 
stuffing box from line pressure, and a deep 
stuffing box can be repacked safely and 
quickly with the valve in use. 

The outside screw globe valves in this 
range are available in vertical or oblique 
patterns in bore sizes from 4in to 3in and are 
designed for temperatures and pressures up 
to 2500 Ib per square inch at 1100 deg. Fah. 
These valves can be supplied as stop, stop- 
check, needle or flow control valves, and by 
complete interchangeability of parts it is 
necessary only to change the stem and disc 
to convert one type to another. The seat and 
disc, which are heavily Stellited to resist 
wear and corrosion, can be relapped with a 
valve “ in-line,” a screwed plug in the base 
providing access for this operation. 

Another product is the “ Newman- 
Seaman Snap ”’ push-button controlled valve, 
for working pressures up to 200 Ib per square 
inch, which gives a positive and instantaneous 
on/off control for air and gas lines. The valve 
has minimum flow restriction and all sealing 
is by neoprene “O” rings which are 
resistant to most gases. The valves, which 
have no handwheel, spindle, gland or stuffing 
boxes, are available in sizes from 3in to lin 
and there are two types. One type is designed 
for normal duty and the other is suitable for 
pressurising and exhausting cylinders. In one 
position this valve acts as a straight-through 
valve, and, in the other, the pressure is held 
upstream while the downstream side exhausts 
to atmosphere. 


British Rototherm Company, Ltd. 

Two new mercury-in-steel temperature 
controllers have been introduced by the 
British Rototherm Company, Ltd., Merton 
Abbey, London, S.W.19. The first of these 
instruments is a three-stage controller to 





Fig. 88—Bi-metal high-temperature thermometer for 
diesel engine exhaust gas and superheated steam 
temperature indication—British Rototherm 
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operate on rise or fall of temperature 
is available in any range within ont 
to 1200 deg. Fah. It can be ct, if neceat®t 
to show a warning light, followed ' 
alarm bell, and with a complete Cut-off 

plant at the third stage. It can also be 4 
to give a continuous warning. The “4 
troller comprises a coiled alloy steel Bo > wd 
tube, capillary and temperature an - 
bulb. It operates on a series of aa 
switches, and the thermometer pointer 2 
arranged to allow full-scale indication E 

The second instrument is a temperat 
recorder-controller which will control be 
tween fixed differentials and record the 
temperatures on a chart. It consists of a 
chart temperature recorder with the addition 
of hand-set electrical contacts which Operat 
a self-contained plug-in electronic relay = 
for on/off control. This relay unit uses 
transistorised circuits to reduce the operatin; 
current on the instrument contact. i 
latching operation is obtained by a POsitive 
mechanical action on the main relay which 
is of normal open contact design. No 
warming-up period is required and the 
operation of the instrument is said to 
be positive and reliable. 

The firm has also developed a new bimetal 
high-temperature thermometer for diesel 
engine exhaust gas and superheated steam 
temperature indication. This thermometer 
(Fig. 88) has a range of 200 deg to 1200 deg. 
Fah., is free from oxidation up to 1400 deg. 
Fah. and can withstand temporary overloads. 
It comprises a self compensating and shock 
resisting multiple helix carried in a stainless 
steel stem. It is suitable for vertical or 
horizontal mounting and dials, available in 
a number of sizes, can be assembled at any 
angle. 


The General Electric Company, Ltd. 

Marine equipment only was shown by 
The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. The 
exhibits included a new design of lifelight for 
attachment to rafts, lifeboats and life-buoys. 
It is fed by dry cells and will burn con- 
tinuously for twenty hours, being operated 
automatically by a mercury switch. A built- 
in safety device prevents the lamp from being 
switched on while it is in the stowed posi- 
tion. The lifelight has been approved by the 
Ministry of Transport. 

Lighting equipment included specimens of 
the company’s standard range of hot-cathode 
fluorescent fittings for use in accommodation 
spaces, alleyways, promenade decks and 
saloons. The range extends from a single 
2ft, 20W fitting to a twin Sft, 80W fitting. 
All metalwork is treated to resist corrosion 
and the wiring and electrical equipment 
comply with Lloyd’s Regulations. There was 
also a steam-proof and drip-proof fitting 
(with either single or twin 5ft hot-cathode 
tubes) for engine-rooms and galleys. 

New additions to the ‘“ Mutac Clipper” 
range of 250V a.c. switches and accessories 
were also shown. This display included an 
industrial surface-type switch with covers 
and boxes finished in aluminium stove 
enamel and a brass decorative switch finished 
in satin chrome or B.M.A. (a light bronze 
finish). A range of switches from one- to 
twelve-gang can be obtained by using only 
three sizes of boxes. Switches of this kind 
have been specified for the “ Canberra 
and the “ Transvaal Castle.” 

Other exhibits on this stand included 4 
fire-alarm indicator ; a luminous call system, 
a double oven galley ; and a range of fans 
for marine use, made by Woods of Col 
chester, Ltd., a G.E.C. subsidiary. 
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J. Blakeborough and Sons, Ltd. 

The industrial and marine valves displayed 
byJ Blakeborough and Sons, Ltd., Brighouse, 
y ks included a sectional model of a power 
valve with assisted closing gear. This 
non-return valve design is based upon the 
firm's standard isolating valve which is 

itable for steam conditions up to 150 1b 
- square inch 425 deg. Fah. or 350 Ib per 
Puare inch 800 deg Fah, 

The valve (Fig. 89) has at its head a small 
pneumatic cylinder with its piston mounted 
on an extension of the valve cover. The 
piston js controlled by a solenoid-operated 
three-way valve, one port of which is con- 
nected to the cylinder, one to the compressed 
air supply, and one open to atmosphere. 
getween the valve stem and the piston, but not 
connected to either, is a labyrinth spindle. 


York 
check va 





Fig. 89—Power check valve with assisted closing 
gear—Blakeborough 


The solenoid is arranged for tripping by a 
relay operated by the turbine overspeed 
governor, or other suitable device, admitting 
air pressure above the piston and delivering a 
hammer blow on the valve stem via the laby- 
rinth spindle, thus forcing the main stopper 
to its seat. 

Under normal working conditions there is 
no air pressure in the cylinder. Line pressure 
in the valve maintains the labyrinth spindle at 
full lift, thus preventing leakage of steam to 
atmosphere. The labyrinth spindle also 
holds up the piston, so that the closing gear 
components impose no weight or drag on the 
main stopper assembly to increase pressure 
drop across the valve. An in-built dashpot 
8 Operative during normal working, cushion- 
ing the action of the valve and preventing 
‘lamming. On tripping of the solenoid, the 
three-way valve admits air pressure to the 
cylinder, and closes the exhaust. The piston 
and labyrinth spindle descend, and the valve 
stopper is forced to the shut position. In its 
descent the labyrinth spindle first pushes down 
the dashpot control plunger against its spring. 
This opens the ports in the valve stem and 
allows steam to pass from the lower to the 


upper side of the dashpot piston, destroying 
the dashpot effect so that there is no retarding 
action on the stopper. 


Dowty Group, Ltd. 

The products of Dowty Rotol, Ltd., 
Cheltenham, Glos., include turbo-chargers 
for engines from 40 to 600 h.p. and a boost 
controller for use with the turbo-chargers. 
This boost controller consists of a by-pass 
and a-control valve and allows increased 
boost pressure to be supplied to an engine at 
low speeds. The control valve senses when 
the required pressure ratio has been reached 
by the turbo-charger and operates the by-pass 
valve to divert some of the engine exhaust 
gas from the turbine. 

A “ Vardel ”’ high-pressure variable delivery 
piston type pump exhibited is designed for 
hydraulic pressures up to 4000 Ib per square 
inch. Its output at 1500 r.p.m. is 2-4 Imperial 
gallons per minute and is proportional to 
speed up to 3000 r.p.m. A control mechanism 
incorporated reduces output flow to zero at a 
pre-determined pressure and gives a high 
holding pressure at low power input without 
fluid overheating. 

The solenoid-operated three- or four-way 
hydraulic ‘“* Hydel ” valves made by the firm 
are suitable for pressures up to 4000 Ib per 
square inch over an operating temperature 
range of —54 deg. to --70 deg. Cent. The 
solenoids, rated at 0-4A maximum, allow 
high flow rates with low pressure drop and 
are suitable for continuous use in all climatic 
conditions. For testing or emergency pur- 
poses, the selectors can be actuated by 
depressing flexible caps protecting the sole- 
noid switches; if required metal shrouds can 
be fitted to the caps to prevent operation 
during servicing. 

The ‘“ Dowty-Moog”  electro-hydraulic 
servo control valve (Fig. 90) is used exten- 
sively for applications where accurate control 
is required at high power levels such as in 





Fig. 90—Electro-hydraulic servo valve for accurate 
control at high power—Dowty 


machine tools and process control equipment. 
These small valves, weighing about 12 oz, 
can handle outputs of up to 17 h.p. and can 
operate at frequencies of over 1500 cycles per 
second. It was stated that systems using these 
valves can control the cutting head of a 
machine tool to give machining accuracies, 
in three axes, of not worse than 0-0001in. 

A demonstration rig on the stand showed the 
operation of an automatic equipment for 
synchronising the speed of two or more 
engines or other types of rotating mechanisms. 
In this equipment a small three-phase 
alternator is fitted to each of the engines to be 
synchronised, including a selected master 
engine ; and an equally small corrector 
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motor is incorporated in the control system 
of the slave engine or engines. These units 
will automatically adjust the slave engines to 
exactly the same speed as that of the master 
engine. 


Canadian Industries 

An exhibit was arranged by the 
Canadian Department of Trade and Com- 
merce and fourteen leading manufacturers 
in that country to illustrate the developments 
by Canadian industries in the fields of en- 
gineering, welding and nuclear work in 
recent years. Three firms showing nuclear 
equipment included Atomic Energy of Canada, 
Ltd., a Crown Corporation in Ottawa ; 
Electronic Associates, Ltd., of Willowdale, 
Ontario ; and Nuclear Enterprises, Ltd., of 
Winnipeg, Manitoba, which is associated with 
Nuclear Enterprises (G.B.), Ltd., of Edin- 
burgh. 

The “* Gammacell 220 "’ made by Atomic 
Energy of Canada, Ltd., is designed to enable 
a firm to ascertain in its own laboratory 
what the effects of radiation would be on its 
products and processes. This unit does not 
require a specially shielded room, and is said 
to be simple and safe to operate with a 
minimum of supervision. Connection to an 
electrical supply is all that is needed to pre- 
pare it for a push-button start ; and auto- 
matic timing ensures removal of the sample 
on schedule. 

The field in “‘ Gammacell 220 ” is produced 
by a fixed Cobalt 60 source, in the form of a 
“squirrel cage.” A chamber containing 
samples is lowered into this cage, then 
returned to a position outside the unit to be 
unloaded. The sample chamber is 6in in 
diameter, 84in high, and four spiral tubes 
which enter it, allow liquids, gases, cooling 
coils or electrical wiring to pass in. By 
permitting gases and liquids to be irradiated 
under flow conditions, the chamber makes 
elaborate experiments practical, and for 
special experiments, the tubes can be con- 
nected to standard accessories mounted in 
the chamber. 

A model railroad was used by Electronic 
Associates, Ltd., to show the use of its 
vehicle identification system which auto- 
matically indicates the position of every 
train on the road at all times, in relation to 
check points on the main line and sidings. 

The control information is obtained by the 
fitting of an emitter on the underside of each 
locomotive or last vehicle in a train. Radio- 
active materials in the box transmit gamma- 
rays from the bottom in a pattern individual 
to the vehicle. A gamma-ray detection device 
is placed between the rails of each “ reading ” 
point and when an emitter crosses a detector 
its signal is then converted into a form suit- 
able for landline facilities and transmitted 
to a centre. At this centre a large display 
board of the railroad system has numbered 
detection points. Train signals are decoded, 
recorded and sorted as they arrive, then 


recorded on the appropriate numerical 
indicators. 
Bach-Simpson, Ltd., London, Ontario, 


showed the first all-Canadian designed and 
manufactured line of equipment ranging from 
an ignition tester and engine analyser to a 
battery powered timing light. Welding 
equipment exhibited was made by the 
Weltronic Company, of Windsor, Ontario 
and Progressive Welder (Canada), Ltd., 
Chatham, . Ontario, whilst a ram_ turret 
milling machine was shown by Ex-Cell-O 
Corporation of Canada, Ltd. with a semi- 
automatic die-casting machine for component 
assembly by the Fischer Gauge Works, Ltd., 
of Peterborough, Ontario. 
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The Coventry Victor Motor Company, Ltd. 

Some thirteen items indicative of the range 
of engines and engine sets manufactured by 
the company were on the stand of the 
Coventry Victor Motor Company, Ltd. 
They include air-cooled and water-cooled 
horizontally-opposed twin- and four-cylinder 
petrol and diesel engines, and also single- 
cylinder vertical units. Among the engine 
sets was an AD.3 air-cooled, single-cylinder 
diesel engine of 5 to 8 b.h.p. with a Victor- 
Warwick 4in pump which, as shown in Fig. 91, 
is a compact, trolley-mounted, self-priming 
contractors’ pumping set mounted on 
a substantial frame with rubber tyres. 
Priming of this pump is automatic up to 25ft 
by recirculation, and the total head is 85ft 
including 25ft suction. The performance 
figures are : 24,000 gallons per hour maxi- 
mum; 17,000, 12,000 and 3000 gallons per 
hour at 40ft head, 60ft head and 80ft head 
respectively. The same power unit, AD3, was 





Fig. 91—Self-priming pumping set powered by 
Coventry Victor AD3 engine—Coventry Victor 


shown with a flange-mounted 3-5kVA alter- 
nator, the set being mounted on a fabricated 
steel underframe and having a total weight 
of 5321lb. Another trolley-mounted unit 
is a welding/cutting/power and lighting 
plant powered by a Mark H.D.A. air-cooled, 
horizontally-opposed, twin-cylinder diesel 
engine of 14 to 20 b.h.p. The set has an 
output of 240V, 50 c/s (this could be 110V, 
50 c/s if required) and is equipped with 
class “‘A” insulation. Provision is made 
for a wander light and the capacity of the 
set is 175A which ensures ample power for 
welding with a No. 8 gauge electrode. 


Richardsons, Westgarth and Co., Ltd. 

Exhibits on the stand of Richardsons, 
Westgarth and Co., Ltd., exemplified the 
many aspects of the Group’s engineering 
activities and included a model of a Mark 
760/1500 VGS-U8 Gétaverken engine which 
develops 10,000 b.h.p. at 112 r.p.m., and is 
typical of the range of engines for which 
The North Eastern Marine Engineering 
Company, Ltd. are the sole licensees in the 
British Commonwealth. These two-stroke, 
single-acting with uniflow scavenge, units 
are exhaust gas turbo-charged using the 
constant pressure system and have a bore of 
760mm by 1500mm stroke. The first engine 
of this Mark completed by the company is a 
five-cylinder engine having a _ designed 
continuous output of 6300 b.h.p. at 112 
r.p.m. with a mean indicated pressure of 
125 lb per square inch. The engine has been 
installed in the ‘“* Montrose,” built by 
Bartram and Sons, Ltd., for Buries Markes, 
Ltd. Illustrating the range of Clark-Sulzer 
engine was a model of the engine-room of 
the “ Tura Kina,” in which is installed a 





Clark-Sulzer Mark 8RD76 engine fitted 
with exhaust gas turbo-blowers and rated at 
10,400 b.h.p. at 119 r.p.m. Another model 
on the stand was that of the machinery section 
of a 40,000 tons deadweight oil tanker which 
is propelled by a set of Parsons marine 
geared turbines designed to develop 17,600 
maximum s.h.p. at 108 propeller r.p.m. 
when supplied with steam at 6001b per 
square inch gauge and 800 deg. Fah. by 
Richardsons Westgarth-Foster Wheeler 
boilers. 


Dunedin Engineering Company, Ltd. 

The equipment supplied by the Dunedin 
Engineering Company, Ltd., 73-75, Morti- 
mer Street, London, W.1, for checking 
efficiency in diesel engines includes the 
““ Injectester”’ gauge. This instrument en- 
ables the pump and injectors to be tested 
and adjusted under working conditions by 
tee-ing it into the fuel lines on each cylinder. 
At the pump end both under- and over- 
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calibration are clearly indicat 
condition of the wa an deliv, - 
are shown. The injectors can be tea 
adjusted without removal from an ond 
while it is running and balanced to tee 
individual elements in the pump. One 
of this instrument is constructed of staj 
steel and has a gauge calibrated 
0-20,000 Ib per square inch. Another Mode! 
for carrying out the same fault diagnosis 
small engines with fuel line pressures - 
6000 Ib per square inch is fitted with 
gauge calibrated from 0-8000 Ib per Satie 
inch. 
This firm’s “ Diesindicator ”’ js designed 
for use with large diesel engines fitted With 
compression cocks and enables compression 
or firing pressures to be taken quickly 
the simple opening of a valve. Its gauge d 
calibrated up to 2000 Ib per square inch 
Not shown at the Exhibition was a ney 
air cleaner which can be adjusted to Minimise 
the concentration of toxic gases in the 
exhaust : see page 751. 


High Current Spark Ignition 


A condenser-discharge system of spark ignition has been developed using the 
components, particularly the plug, of the normal inductive system, and affording a 


much increased tolerance for oil, water, and other contaminants. 


It also promises 


to extend the usable ranges of mixture strengths and of fuels. 


system of spark ignition based on the 
Asoo discharge principle has been 
developed and put into production by the 
Wipac Group at Buckingham. The con- 
ventional ignition system is susceptible to 
foreign matter, such as oil, water or dirt, 
which acts to suppress the spark either by 
increasing the resistance across the closed 
contact-breaker or by reducing the resistance 
in parallel with the spark gap. The new 
system, styled ‘* Magister,” counters both 
these effects by reducing the current and 
increasing the voltage in the contact-breaker 
circuit, and by increasing the current in the 
high-tension circuit to such a magnitude 
that the voltage drop across the ohmic paths 
is greater than that across the spark gap. 
This has been achieved by using an alternat- 
ing current source of energy, so that the 
voltage in the contact-breaker circuit is at 
the designer’s choice, and in order that this 
should not render the spark timing critical 
(as it is, for instance, in the “ emergency ” 
mode on an alternator-equipped machine) a 
condenser discharge circuit has been adopted. 


SPARKING PLUG 
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Wiring diagram of Wipac ‘* Magister ’’ ignition unit 
The accompanying diagram shows the circuit 
in elementary form. 

The feed coil is energised either by a 
substitute for the flywheel magneto or by 
coupling it to the generator output if the 
engine is equipped with an alternator ; the 
peak voltage required is 300V-400V. This 
voltage is passed through a rectifier—either 
single, when a feed coil energised by a special 
permanent magnet is used, or a bridge of 
four rectifiers—(selenium rectifiers are used 





on account of the high cost of silicon com. 
ponents) and charges the condenser. |p 
order to use standard parts as far as possible, 
an ordinary ignition condenser of foil 
interleaved with paper is used (condensers 
with the metal deposited on the paper ar 
found to be prone to fall in capacitance due 
to the gradual enlargement of pinholes, and 
are not therefore acceptable for a condenser 
discharge system) and consequently the total 
energy of the spark is closely the same as in 
an inductive system. The condenser is 
discharged abruptly when the contact-breaker 





A ** Bantam ”’ power unit smoking voluminously 


oil is squirted into the air intake to demonstrate th 


tolerance of the plug to oil 
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Horizontal : | millisecond per small division. 
Vertical : 40 volts per small division. 
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Horizontal : 2 microseconds per small division. 
Vertical . 2kV per small division 


Oscillographs of potentials on low and high tension sides of condenser discharge circuit running at 1000 cycles per minute : the h.t. load is resistive, giving a more 


closes, the charge passing through the primary 

winding of the transformer ; since the r.m.s. 
current through this winding is far less than 
with a direct current ignition system, this 
transformer can be an order of magnitude 
smaller than the conventional ignition coil, 
and in fact its dimensions are chosen princi- 
pally to suit the coil winding machines. This 
discharge of a capacitance through an 
inductance should, of course, set up an 
oscillation, but the circuit is highly damped 
by the abstraction of energy from the 
secondary of the transformer ; it is found 
that one full cycle only of discharge across 
the spark gap occurs, corresponding to the 
commencement and ending of the main 
pulse, the subsequent fluctuations of the 
secondary voltage being inadequate to ionise 
the gap. The oscillographs reproduced here 
show characteristic primary and secondary 
voltage traces ; the low-amplitude wave on 
the right-hand side of the high-tension trace 
is due to the arrival of a pulse from the feed 
coil while the contact-breaker was. still 
closed. This single-cycle discharge occupies 
about two microseconds compared to the 
fifteen or more microseconds duration of an 
inductive spark ; moreover, the ignition lag 
of the charge is, it is found, also reduced, it 
being the normal practice to retard the 
ignition by 0-03in on even small engines 
when “ Magister” is installed. 

The effects of this new approach to spark 
ignition system design are several and diverse, 
and are perhaps best discussed by considering 
firstly those affecting the electrical system 
only and then those concerning the entire 
power unit. The obvious difference between 
this and the established ignition systems is the 
enhanced tolerance for insulating or con- 
ducting matter in or on the system. It has 
been demonstrated to us that running fresh 
water over the insulator of the sparking plug 
will not stop the plug firing, and while the 
higher conductivity of salt water will earth 
the high-tension lead, it is claimed that as 
soon as water ceases to flow on to the insula- 
tion the engine can be started without any 
attempt to dry the water off—hence the 
system is expected to have particular applica- 
tion to marine engines, and especially out- 
board engines that risk exposure to water 
coming inboard “‘ green ” : it is claimed that 
a mere deep spark plug cap could feasibly 
replace a fully waterproof “ wading ”’ installa- 
tion. The contact-breaker also is less 
vulnerable and it was demonstrated to us 
that it could be flooded with oil with no 
other effect than heavy sparking at the 
breaker points ; this is obviously of much 
value where the contact-breaker is installed 
near the crankshaft oil seals. Whereas 


gradual decay than would a spark gap 


conventional ignition systems are limited by 
the ability of the points to break large 
currents, the speed of breaking is unimportant 
to “ Magister,” so that it can if desired be 
designed for larger spark energies. The 
complementary limitation to that of current 
is contact-breaker dwell time, and this again 
is of no consequence with “ Magister,” so 
that with suitably designed cams the tolerable 
contact-breaker speeds can be _ increased. 
This ability to choose the contact-breaker 
dwell period also means that the designer 
has a greatly enhanced ability to inhibit the 
engine from running backwards. The fact 
that the mean current across the gap is close 
to zero means that erosion of the plug points 
is reduced and the life of the plug may be 
expected to increase. Another difference that 
has been observed is that suppression of 
interference with telecommunications _ is 
easier ; an isolated engine has, in some 





A “* Magister ’’ system for a single-cylinder engine, 
complete with permanent magnet excitation 


cases, satisfied the requirements of the Post 
Office with no suppression devices added, 
but if the engine is able to radiate effectively 
—as, for instance, by installation in a lawn 
mower with metal handles—suppression is 
necessary and is effected adequately by a 
1000 ohm resistor in the high-tension lead. 
A minor advantage is that since the low- 
tension circuit is not concentrated around the 
contact-breaker, as with a flywheel magneto, 
a low-tension earthing point is available and 
the offensive crudity of an earthing device 
opposite an exposed plug terminal is obviated. 
The one fundamental disadvantage of 


“* Magister” to the electrical designer appears 
to be that it is incompatible with dyna- 
motors, since at starting direct current is 
impressed upon the generator and no cyclic 
field is available to energise the feed coil. 

The effects of “* Magister’’ upon the 
functioning of the engine are perhaps more 
conspicuous. As mentioned above, the 
spark plug will continue to spark when it is 
wet with oil, so that one cause of engines 
stopping or failing to start is eliminated ; 
this is particularly important where petroil 
engines are fitted in cars and other plant 
which do not lend themselves to being 
shaken to mix the contents of the fuel tank. 
This is, clearly, equivalent to extending 
indefinitely in the cold direction the heat 
range of spark plugs for any engine, so that 
the selection of spark plugs by operators is 
greatly facilitated. A dramatic advantage 
that is not yet fully explored is that the high- 
current spark is a perceptibly and consistently 
more effective ignition source than the 
normal spark ; it will warm up, but not 
actually start, a four-stroke engine on tractor 
vaporising oil (volatile spirit is needed only 
for the first few power strokes, so that a 
Kigass installation could feasibly replace a 
second fuel tank and feed line) and run a 
warm engine on gas oil, a significant advant- 
age under the British system of taxation. 
This performance of course suggests that the 
new system significantly extends the range of 
mixture strengths that can be ignited, and in 
fact experiments by engine manufacturers 
have confirmed this, but at this stage no 
claim is made that governing by fuel control 
alone has been brought nearer to achieve- 
ment. Another advantage that appears to 
be realised but which is not explicitly claimed 
is a reduction in the incidence of plug 
whiskering ; about eight months of running 
on various two-stroke engines, some selected 
because of their troublesome combustion 
systems, has not yet, we are advised, thrown 
up a single case of whiskering. 

It will already have appeared that while, 
as might be expected, many of the advantages 
of the new system are only attained in engines 
designed to exploit them, some of them can 
be realised on existing engines, particularly 
if they are susceptible to accumulating oil on 
the plug or moisture on the high-tension 
system. It is anticipated that the incorpora- 
tion of a rectifier will render “ Magister ”’ 
inherently more expensive to at least a small 
extent than conventional equipment, but it 
would appear that with the prevailing trend 
towards alternating current generators 
“ Magister ’’ offers at small cost significant 
advantages, not the least of which should be 
reliable starting without aid from the battery. 





Spondon “H” 
Station 


Power 


Spondon “ H” (Heat) power station, near Derby, was 


Officially opened recently by Sir Robertson King, chairman 


of the Electricity Council. 


This station is equipped with 


four 180,000 /b per hour dual natural-circulation boilers 


and three 10,120kW — back-pressure 


turbo-alternators, 


designed to supply a maximum of 600,000 /b of process 


steam per hour to the adjacent British Celanese factory. 


As no condensate is returned from this factory, plant 


capable of treating 100 per cent make-up is installed in the 


power station, as briefly described below. 


PONDON “H’” is unique among the 

C.E.G.B.’s power stations in that it is 
designed and sited to supply back-pressure 
steam to the adjacent factory of British 
Celanese, Ltd. This company has a long- 
term contract with the C.E.G.B. to take up 
to 600,000 Ib of steam per hour from 
Spondon ““H” power station. Implicit in 
the contract is the condition that no con- 
densate is returned from the factory which, 
instead, supplies make-up in the form of 
warm river water. The station therefore 
contains water treatment plant capable of 
handling 100 per cent make-up as described 
below. 

Operation of the station is based on the 
factory demand for process steam, bearing 
in mind that the factory normally works 
continuously, with a three-shift seven-day 
week, and is only shut once a year for a 
three-day maintenance period. To allow for 
maintenance of the turbines and boilers 
without interrupting the steam supply to the 
factory the main plant installed at Spondon 
““H” consists of four 180,0001Ib per hour 
boilers and three back-pressure turbo alter- 
nators; to by-pass the turbines, when 
required, there are three pressure-reducing 
valves and secondary desuperheaters. 

Raw make-up water is taken from the 
River Derwent, through the factory’s process 
systems, at 125 deg. Fah to 140 deg. Fah., 
and is pumped into the water-treatment plant 
by raw-water booster pumps installed in the 
station compound and near the boundary 
separating it from the factory. Because of 
the 100 per cent make-up requirement this 
water softening plant is the largest in any of 
the C.E.G.B. stations: it has a maximum 
continuous throughput of 765,000 lb per 
hour and the treated water is delivered at 
about 228 deg. Fah. Treatment is carried 
out, sequentially, in hot pressure, lime- 
reaction water softeners, followed by pressure 
filters and then hot base-exchange “* Zaolite ” 
softeners. There are two lime-reaction 
tanks, eight filter units and three base- 
exchange softeners, with three booster pumps 
on the discharge side of the filters. To allow 
for maintenance the plant is designed to 
give a throughput of 500,0001b per hour 
with one lime reaction tank, one filter unit 
and one base-exchange softener out of service. 
Most of the heat required for the water 
softening process is derived from _ boiler 


blowdown steam and constant pressure is 
maintained in the reaction tanks by an 
auxiliary live steam supply with a pressure- 
reducing valve. Bailey meters provide means 
for automatic electromechanical control of 
the lime cream dose in proportion to the rate 
of raw water intake to the hot lime-reaction 
tanks, but to cope with changés in quality 
of the raw water manual adjustment of the 
dose is also required. To avoid pick-up of 
silica by the hot alkaline liquor, graded 
anthracite is used instead of sand in the 
filter beds. 

As described in our issue of January 6, 
1961, page 25, the boilers are dual circulation 
units which were developed by Foster 
Wheeler, Ltd., to suit the properties of the 
feed water obtained from the treatment 
plant described above. They are three- 


Fig. 1—No. 8 turbo-alternator, one of three 10,120kW back-pressure sets exhausting process steam at 160 Ib 
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drum _ water-tube boilers equipped with 
travelling chain-grate stokers made by Inter. 
national Combustion, Ltd. Each boiler has 
a maximum continuous rating of 180,000 
lb per hour when operating at superheater 
outlet conditions of 950 1b per square inch 
gauge and 895 deg. Fah. and with water 
temperature of 360 deg. Fah. at the econo- 
miser inlet. 

As can be seen from the drawing (page 25, 
January 6, 1961) the dual-circulation boiler 
consists of two separate heat absorbing 
circuits. The primary (front) circuit consists 
of a single steam-and-water drum and a 
superheater section and in it the concentration 
of solids is kept at a relatively low value by 
continuous blowdown from the front steam 
drum to the rear steam drum through six 
4in o.d. water circulators, flow being achieved 


per square inch and 520 deg. Fah. into steam mains supplying the adjacent British Celanese factory 
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Fig. 2—Submerged ash conveyor and draught plant in Spondon ‘‘ H ”’ boiler house basement 


by placing the rear drum centre line Sin 
below that of the front drum. Steam gene- 
rated in the rear drum is led to the front drum 
through thirty-eight 34in o.d. tubes, and 
there is no carry over of silica or other 
solids. The steam enters a separate com- 
partment in the side of the drum where it 
serves to raise the temperature of the in- 
coming feed which is sprayed from the feed 
pipe, and is itself partially condensed. 

The primary or low-concentration circuit 
is formed by the furnace water walls which 
consist of open spaced 34in o.d. tubes. 
Water from the front steam drum is fed to 
the front, rear, and side walls of the furnace 
by a 103in i.d. downcomer on either side of 
the boiler. The front and rear wall tubes 
lead directly into the drum at their upper end ; 
the front wall tubes also form the roof 
tubes and the rear wall tubes open out to 
form a two-row slag-screen at the furnace 
exit. At the level of the water drum, the rear 
wall begins to slope towards the front wall 
and becomes vertical again on the front 
steam drum centre line. Some of the side 
wall tubes extend up to the furnace roof and 











so directly into the drum ; the remainder 
go into a header at approximately the same 
height as the point where the rear wall 
becomes vertical again. Risers convey the 
steam/water mixing from this header to the 
drum. 

The second or highly-concentrated circuit 
consists of two vertical convection banks 
of 2in tubes between the rear steam drum 
and the water drum, water flowing down the 
bank furthest from the furnace and up the 
front bank. A row of 34in tubes connected 
between these drums serves to line the super- 
heater cavity. Two 6in bore downcomers are 
connected (one each side) between the steam 
and water drums to assist circulation in the 
convection bank. 

Steam temperature is controlled by con- 
densing a small proportion of the saturated 
steam before entry into the superheater. The 
moisture thus formed mixes with the ingoing 
saturated steam, and by taking up latent heat 
in the superheater, reduces the final overall 
steam temperature to the required value. 
Condensation of the necessary quantity of 
saturated steam is effected by means of a 





Fig. 3—Mimic diagram and electric control panels in plant control room at Spondon “ H ”’ 
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shell-and-tube heat exchanger, or control 
condenser, which forms the superheater inlet 
header. Saturated steam entering this header 
passes over a horizontal tube bundle carrying 
circulated cool feed water which by-passes 
the economiser and flows via the control 
condenser to rejoin the main feed flow at a 
point between the economiser outlet and the 
steam drum. 

A control valve is fitted in the condenser 
water circuit to fix the quantity of cooling 
water at the required value. The valve is 
governed by a regulator responding to final 
steam temperature and other conditions. 

The control condenser is composed of two 
separate tube banks inserted, one from each 
end, into the superheater inlet header. Each 
tube bank consists of a bundle of horizontal 
“U-tube elements, expanded into a tube 
plate and arranged to provide four water 
passes through the tubes, by suitable baffling 
in the water box. The tubes are gin o.d. and 
16 S.W.G. thick. Special drainage troughs 
are provided on the steam side of the tube 
banks to ensure rapid and uniform distri- 
bution of condensate to all superheater 
elements. 

Up to 20 per cent of the boiler evaporation 
is continuously blown down from the 
secondary section to flush out the silica and 
other solids and is taken through the blow- 
down flash vessels and heat exchangers 
before being discharged to waste. Steam 
flashed off in the blowdown flash vessels 
heats the raw water in the lime reaction 
tanks. The total blowdown from four boilers 
is 144,000 Ib per hour, from which flash 
steam is produced at a rate of 51,250 lb per 
hour and the incoming raw water (675,000 Ib 
per hour) is heated 10 deg. Fah. 

Steam is supplied at 900 Ib per square 
inch and 875 deg. Fah. (t.s.v.) to each of 
the three single-cylinder back-pressure turbo- 
alternators (Fig. 1) which were supplied by 
Associated Electrical Industries, Ltd. Each 
set has a continuous maximum rating of 
10,120kW and the steam conditions at the 
turbine exhaust are 160 lb per square inch 
at 520 deg. Fah. Electrical power is generated 
at 11-8kV and the alternator is cooled by a 
closed air circuit, the air being water cooled. 
~ Low-pressure steam from the turbine 
exhausts passes into two 2lin back-pressure 
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steam mains which are connected to a single 
30in main to serve the British Celanese 
factory. 

During a turbine shut-down steam is 
supplied directly from the boilers to the 
process steam main, through three Hopkinson 
pressure-reducing valves and primary de- 
superheaters, each rated at 250,000 lb per 
square inch, the] exhaust steam conditions 
being 170 Ib per square inch at 520 deg. Fah. 
The steam is finally conditioned by two 
secondary desuperheaters (one in each of the 
2lin back-pressure mains) each rated at 
600,000 Ib per hour and designed to trim 
the final temperature to 510 deg. Fah. The 
steam pressure is controlled at the turbine 
by a pilot valve mounted on a spring loaded 
diaphragm which allows -+-10 adjustment of 
the preset pressure and which alters the 
steam admission to the turbine in response 
to any change in back pressure. 

To give a short-term emergency supply of 
steam to the factory in the event of complete 
loss of steam supplies from Spondon “ H,” 
pressure-reducing and desuperheating equip- 
ment is installed, to take steam from the 
boilers in Spondon “ A ™ station, at 375 Ib 
per square inch and 750 deg. Fah. 

Boilers : 


Four, dual natural circulation, 


rating (each)... 180,000 Ib/hr 


Stop valve pressure 950 p.s.i.g 
Stop valve temperature 895 deg. Fah 
Feedwater temperature 360 deg. Fah 


11,255 square feet 


Total heating surface 
44,450 square feet 


Radiant heating surface 

Primary superheater 
effective area . , 

Secondary superheater (pendant), 
effective area 1,510 square feet 

Average calorific value of coal (net) 9,900 B.Th.U. per Ib 

Average calorific value of coal 
(gross) .. ‘ 

Average ash content 

Total grate area 

F.O. fans (two/boiler), aerofoil, 
fixed-speed, inlet vane control for 
capacity at 80 deg. Fah. and 5: 4in 
w.g. ie : ; 

Fan motors : ; 

1.D. fans (two/boiler), doube-inlet, 


(pendant), 
4,210 square feet 


10,500 B.Th.U. per Ib 
15 per cent 
§29 square feet 


28,700 ¢.f.m 
415V, 60 h.p., 975 ¢.p.m 


aerofoil, variable-speed Seven 
Fan capacity at 282 deg. Fah. and 
11-O7in w.g. 47,450 c.f.m. 


3-3kV, 185 h.p., 985 
r.p.m. 

Induction regulators, 
servo-operated 


Fan motors 
Fan speed control 


Secondary air fans (two/boiler) 
aerofoil, constant-speed, damper 
control : 

Fan capacity, at 296 deg. Fah. and 

13-0in w.g 

Fan motor 

Turbo-Alternators : 
Three, continuous maximum rating, 


5,875 ¢.f.m 
415V, 26h.p., 1465 r.p.m 


each _ : . 10,120kW 
Turbine, single cylinder, impulse, 

number of stages coe €=8495 

T.s.v. steam pressure . 700 p.s.i.g. 

T.s.v. steam temperature 875 deg. Fah. 
Turbine exhaust steam pressure 160 p.s.i.g. 


Turbine exhaust steam temperature 520 deg. Fah 
Final feed temperature . . « 360 deg. Fah. 
Feed Heating : 
H.P. feed temperature, inlet 
H.P. feed temperature, outlet 
Quantity . a . P 
L.P. feed temperature, inlet 
L.P. feed temperature, outlet 
Quantity ... ; : = 
Boiler Feed Pumps : 
Four electric, two turbine-driven, 
multi-stage, centre 
Capacity, each... 


250 deg. Fah 
360 deg. Fah. 
298,400 Ib per hour 
220 deg. Fah. 
250 deg. Fah 
260,000 Ib per hour 


300,000 Ib per hour 


Delivery head ... 1,250 p.s.i.g. 
Motors, squirrel-cage 650 b.h.p., 2950 r.p.m., 
3-3kV 
Turbines, single-stage, impulse, 
auto-start steam consumption Nine at 900 p.s.i.g., 
875 deg. Fah., 22,300 
Ib per hour 
Main Switchgear : 
Metalclad, single-busbar, compound 
filled, vertical isolated 
33kV, fourteen switches... TSOMVA 
11kV, eighteen switches... 3S0OMVA 


Auxiliary Switchgear : 
3-3kV, indoor, airbreak, single busbar 
415V, metalclad, air-insulated, switch fusegear 
415V, contactor control gear, air insulated, air-break 
Transformers : 
Generator, one, 12: 5MVA, 33/11-6kV, delta/inter-star 
Interbars, two, 12° SMVA, 33/11-6kV, delta/inter-star 
Station, two, SMVA, 11°6/3-3kV, delta/star. 
Station, one, SMVA, 6° 6/3: 3kV, delta/star 
Boiler auxilaries, four, 400kVA, 3300/433V, delta/star 
Station auxiliaries, two, 750kVA, 3300/433V, delta/star 
Water treatment auxiliaries, two, 200kKVA, 3300/433V, delta 
Star. 


The coal handling plant, made by Inter- 
national Combustion Products, Ltd., is 
designed to accept both road- and rail-borne 
coal and to feed 150 tons per hour into the 
boiler-house or stock pile. No wagon 
tipplers are needed because all the rail- 
borne coal arrives in hopper bottomed 





railway wagons which discharge into twin 
track hoppers. Under these hoppers there 
are vibrating feeders which deliver the coal 
on to two 24in belt conveyors, each capable 
of handling 150 tons per hour. These twin 
belt conveyors are carried in sheeted gantries 
and deliver the coal on to two shuttle con- 
veyors positioned over the boiler-house 
bunkers. The shuttle conveyors can dis- 
charge into any one of the four main boiler 
bunkers. A trip off point is provided in a 
junction tower for delivering coal to stock 
by means of a single 24in, 150 tons per hour 
belt. 

When reclaiming, the coal is delivered to a 
ground hopper by mobile coal handling plant. 
A “syntron” feeder then delivers the coal 
on to a 30in belt conveyor which in turn can 
feed on to either of the duplicate 24in belts 
previously mentioned. 

An interesting point is that the gantry 
structures carrying the conveyors are made 
from tubular steel. 

The ash and dust handling plants were 
made by the John Thompson Group. Ash 
from the chain grate stoker is deposited 
through a hopper into a water-submerged 
ash conveyor (Fig. 2) and ultimately dis- 
charges into the 100-ton capacity ash storage 
bunker by means of an inclined conveyor. 

The dust plant (rated at 12 tons per hour) 
uses pneumatic suction to collect dust from 
the boiler dust hoppers, economisers, and 
air heater: hoppers, as well as from the 
Davidson grit arresters and the chimney. 
The dust is finally discharged into two 12- 
ton capacity dust container filter units 
mounted on top of the dust bunker. 

Dust from the containers is conditioned 
with water to prevent dust nuisance and is 
then discharged into the ash hopper where 
it is mixed with the coal ash before being 
discharged into transport lorries. 

The main item of interest in the plant 
control room is a panel containing a mimic 
diagram (Fig. 3) supplied by Elliott Brothers 
(London), Ltd., which presents a comprehen- 
sive and clear display of information about 
the steam and water conditions in_ the 
Spondon “H”™ system. Besides the mimic 
diagram there are two recorder panels to 
indicate the more important steam and 
water conditions and the process steam 
output. The desk contains an §S.T.C. 
annunciator which gives visual and aural 
warning of any system abnormality that 
requires the attention of the plant control 
engineer. The wing units seen in Fig. 3 
include the control panels for the generators 
and the 33kV, II1kV and 3-3kV circuits. 
Adjoining rooms contain the relay and 
metering panels associated with the main 
switchgear. 

The combined installed capacity of the 
two stations, Spondon “A” and “H,” is 
202,360kW. Most of this output is used 
locally and any surplus is “ exported ” 
through the 132kV grid substation. 

Spondon “ H ” power station was designed 
by the Midlands Projects Group of the 
C.E.G.B. Work on the site was started in 
July, 1956, and the last boiler and back- 
pressure turbo-alternator were commissioned 
in the autumn of 1960. The architects are 
Cecil Howett and Partners. A list of the 
main contractors and some of the sub- 
contractors is appended. 


Civil Engineering Works.—Site investigations and piling, Soil 
Mechanics, Ltd.; site clearance, foundations, building super- 
structure, railway sidings and roads, sewerage and town water 
mains, J. Gerrard and Sons, Ltd.; structural steelwork, Edward 
Wood and Co., Ltd. 


Mechanical Plant.—Boilers, Foster Wheeler, Ltd.; boiler 


drums, Firth Brown, Ltd.; economiser, Senior Economisers, 
Ltd.; air heater, James Howden and Co., Ltd.; valves, Dew- 
rance, Ltd.; grit arresters, Davidson and Co., Ltd.; instruments 
and controls, James Gordon and Co., Ltd.; travelling grate 
stokers, International Combustion, Ltd.; motors, Laurence 
Scott and Electromotors, Ltd., and Lancashire Dynamo and 
Crypto, Ltd.; turbo-alternators and feed heating equipment, 
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Associated Electrical Industries, Ltd.; boiler § 
Sulzer Brothers (London), Ltd.; motors, A«< ced pumps, 
ical 


Industries, Ltd.; steam turbines, J. and G Weir 

handling plant, International Combustion P lucts Lid.; Coal 
handling plant, John Thompson Conveyo Com Ltd. ash 
dust handling plant, John Thompson Indust; ial Capany, Lid.; 
Ltd.; steam pipework and valves, Aiton and Co tone, 


sure reducing valves, relief valves and desuper| 
Hopkinson, Ltd.; water treatment plant, T} 
pany, Ltd. ’ 
Electrical Plant.—33kV reactors, Associat: 
tries, Ltd.; 33kV switchgear, Cooke and Fer, 
switchgear, South Wales Switchgear, Ltd Vv 
switchgear, A. Reyrolle and Co., Ltd.: generator. Parr 
station and earthing transformers, Brush Ele rical Ey — 
Company, Ltd.; auxiliary transformers, South Wales sem 
gear, Lid.; 415V switchgear, English Eiectri Company, Lat 
cables and neutral earthin é iti ' 
oo, t, @ gear, British Insulated Callender, 


ating equi 
Permutit Com. 


! Electrical Indus. 
son, Lt - 
3 3k d.; thy 


Training in Electric Traction 

Tue British Transport Commission and British 
Electrical and Allied Manufacturers’ Associa. 
tion last year decided jointly to Sponsor the 
setting up of a special section at the Imperial 
College of Science and Technology, London 
University, for post-graduate Study of electric 
traction. In this section it is intended that 
advanced study and research shall be carried out 
and that a one year post-graduate course of 
study shall be provided, suitable for young 
engineers having already a degree in electrical 
engineering and, preferably, some industrial 
experience. The section will thus serve as q 
centre for both the collection and dissemination 
of knowledge of the technical aspects of railway 
electrification and should consequently benefit 
both the manufacturer and the user of electric 
traction equipment in this country. The new 
section is included within the Department of 
Electrical Engineering, the head of which, 
Professor A. Tustin, has had _ considerable 
industrial experience of electric traction both in 
this country and abroad. The tuition is arranged 
to form part of the organisation for post. 
graduate study in the college, and students 
successfully completing the course will be 
awarded the Diploma of the Imperial College, 

The course was established in October last 
year and includes five series of lectures which 
are given throughout the year. The first series 
deals with fundamentals and is intended not 
only to cover the basic principles employed but 
to equip the students to carry out the necessary 
calculations for whatever problems they may 
later encounter. A second series on machine 
and control design extends the instruction 
previously received by the students as under- 
graduates into specialised and more advanced 
fields particularly associated with _ traction. 
The increasing use of mercury and semiconductor 
rectifiers, or similar devices, in traction renders a 
course of lectures on this subject essential to the 
understanding of much modern traction equip- 
ment. Also, a special course of lectures, given 
mostly by visiting specialists, provides first hand 
information on many subsidiary subjects about 
which an electric traction engineer should be 
informed, for example interference between 
power lines and communication systems, panto- 
graph collection, permanent way, overhead 
contact systems, computers in railway problems 
and the economics of traction. Finally, a short 
course on railway signalling and communications 
is given in the summer term. Besides these 
lectures, the students are permitted to attend 
any other post-graduate lectures. The lectures 
are supplemented by personal tuition of the 
individual students, and by work in_ the 
laboratory. In addition some additional periods 
of instruction are being given on actual traction 
equipment, either in the B.R. electrical laboratory 
at Willesden, or on the line. 

In order to facilitate the setting up of the new 
section, British Railways have loaned the services 
of Dr. H. I. Andrews, assistant electric traction 
engineer at their Marylebone Headquarters, (0 
organise the course for the first year, upon 4 
part-time basis. He is being assisted by Mr. K. P. 
Grimshaw, a specialist in traction motor desigo 
whose services have similarly been loaned }y 
Associated Electrical Industries, Ltd. 

While as yet attention has necessarily been 
mainly concentrated upon setting up the new 
organisation, it is intended shortly to embar 
upon a vigorous programme of research which 
will primarily be directed towards those basic 
principles of operation that are more approp 
riate for study in a University. 
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Royal Institution of Naval Architects 


ANNUAL SPRING MEETING 


No. V—(Concluded from page 706, April 28) 


.. second paper read on March 30 was: 


THE PROPULSIVE PERFORMANCE OF 
A GROUP OF INTERMEDIATE TANKERS 
By H. J. S. CANHAM and W. M. LYNN 

SYNOPSIS 

The paper deals with propulsive performance data 
obtained from (i) the acceptance trials of a group of 
eight intermediate tankers ; (ii) measured-mile trials 
on two of these vessels carried out at various stages 
in service ; (iii) voyage records received from one 
of the vessels in service. Hull roughness surveys 
were carried out near the time of the trials. 

Variations in acceptance trial performance are 
partly attributed to differences in hull roughness. 
Repeat trials on the vessels in service revealed signi- 
ficant reductions in trial performance after only 
twelve months, due to increased hull roughness. 
After longer periods in service hull roughness was 
further increased and trial performance consequently 
reduced between dry-dockings. Cleaning and re- 
painting the hull in dry dock only resulted in a 
partial recovery in trial performance. 

Loss of propulsive performance in service was con- 
firmed by voyage data. Analysis showed a Froude 
estimated horsepower allowance of 24 per cent was 
required for average service conditions. The repeat 
trial and voyage results were considered typical of a 
tanker on certain “ black oil ” routes where bottom 
scouring is commonplace. 

DISCUSSION 

Dr. H. Edstrand: The B.S.R.A._ has 
proposed a standard roughness value defined 
as the mean apparent amplitude at 2in 
wavelength. The authors have shown that 
this roughness constant is of significant 
importance to the resistance characteristics 
and largely explains the great dispersion 
between the trial results. The mean power 
increase per year due to roughness I have 
plotted as a function of increase of rough- 
ness value, and the spots show a very clear 
trend. For comparison I have included an 
18,000 ton d.w. Swedish tanker and an 
8500 ton d.w. cargo vessel, and it is interest- 
ing to note that the power increase is about 
the same for the cargo vessel during half a 
year as for the tanker during one year. The 
cargo vessel, of course, has visited many 
more harbours than has the tanker. 

The author’s diagram showing the analysis 
wake fraction at 14-5 knots plotted against 
mean hull surface roughness value is of 
great interest. The measurements are 
analysed on the assumption that the open 
characteristics are not liable to any scale 
effects. I suppose the model wake values 
lay around 38 per cent. If the analysis is 
made so that ship thrust is calculated from 
the open water propeller curve (thrust- 
slip curve) the ship resistance can be obtained. 
I have no information on the open water 
characteristics of the propeller ; but, assum- 
ing they can be taken from systematic 
propeller sheets, | have made such an analysis, 
from which it became clear that the resistance 
values of all the ships must lie far below the 
model resistance values. If the same com- 
parison is made directly on power or re- 

sistance without taking care of the wake scale 
effects, the ship values lie significantly above 
the model values. To complete such an 
analysis, information on the model test 
results would be of the greatest value. 

Mr. R. N. Newton, R.C.N.C.: This 
paper comes at a time when various authori- 
ligs are concentrating on establishing some 
reliable values for the clean bottom correla- 
tion allowance to use with the 1957 1.T.T.C. 
model-ship correlation line, and establishing 
some reliable rules for assessing the growth 
of resistance with time out of dock. 


Comparison is made between the trial 
shaft horsepower of two apparently identical 
ships before and after periodic dockings over a 
period of four years or more. The general 
trend of the plottings for both ships is similar 
to that in Professor Aertssen’s paper on two 
cross-Channel ships, with one exception, and 
this is that the trial shaft horsepower of ship 
A was as much as 12 per cent higher than 
that of ship B at the same speed, 144 knots, 
as new. There is no reason to doubt this 
result, for the authors state that 11 per cent 
is an average figure. Furthermore, after 
12 months at sea the shaft horsepower of the 
two ships at the same speed were practically 
the same, and after four years the general 
level of the shaft horsepower of ship A was 
well below that of ship B. 

The clue to the explanation of these wide 
differences seems to lie in the statement in 
the introduction to the paper, that different 
brands of bottom composition were used on 
two earlier ships the trial results of which 
also differed widely. The reasons must 
surely include some or all of the following : 

(a) A bottom composition with low initial 
roughness does not necessarily retain that 
property and may even deteriorate to a 
state of roughness worse than another com- 
position which has inferior initial qualities. 

(b) However good a composition may be 
initially, it can be applied in such a way that 
its good qualities are soon lost. 

(c) Whatever composition is applied, any 
good qualities it may possess serve little 
purpose if the hull is not properly prepared 
to resist what might be called “ under-paint ” 
corrosion, for instance by sandblasting and 
an etch primer. 

From these facts there can be little doubt 
of the need for further investigation, because 
it is not possible to resolve the establishment 
of AC, values to enable accurate prediction 
of speed, and the efficiency of different 
bottom compositions in terms of fuel con- 
sumption between dockings. 

Professor E. V. Telfer: A lot of really 
vital statistics that could have been given in 
the paper are crowded out by practically 
useless diagrams, and curves which have no 
proper means of being calibrated. I plead 
with the authors to give us the trial data for 
the ships and let us please ourselves about 
analysis. I have a diagram showing a number 
of ships which are above the I.T.T.C. line 
for most of their lives and then suddenly 
dive below it. I think that dive is probably 
due to wall effect. We should have the data 
placed before us in order to see whether there 
is any other interpretation of it. I also make 
the point, in connection with the growth of 
resistance due to roughness, that whilst we 
are always very grateful for new information, 
a lot of first-class information has been 
available for about thirty years and is still 
being ignored. 

Professor L. C. Burrill : In the paper we 
have some corrected curves of shaft horse- 
power and revolutions per minute against 
speed, and shaft horsepower against revolu- 
tions per minute. They agree fairly closely 
with the figures and diagrams for the same 
ship which | published last year, and there 
is approximately 20 per cent difference 
between the top and bottom. 

Where should we decide to fix the con- 
tractual obligation? My view is that the 
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shipbuilder certainly cannot accept the best 
performance ; he might be forced to accept 
the worst ; but I think we should choose 
something between the mean and the best. 
There is a difference of viewpoint on this 
matter, but from the shipbuilder’s point of 
view we must not go unreasonably far. It 
is quite clear that many a ship which has 
given an extremely good performance on trial 
has come into line with the others after about 
a year. It is also clear that after a good dry 
docking the performance will improve and 
then will deteriorate again. 

With regard to propeller speeds, the ques- 
tion is what we should design for. If a 
propeller is going to turn at 115 r.p.m. it will 
eventually return to 112 r.p.m. and that 
should be acknowledged. The owner of the 
ship might say that that was or was not 
convenient. The only answer, therefore, is to 
make it a little faster in the first place. 

Mr. D. |. Moor: The kernel of the paper 
is in the diagrams in which the percentage 
difference in shaft horsepower at 144 knots 
in calm air between each trial and that of 
trial Al is plotted on a base of average hull 
roughness, and the ship analysis wake 
fraction at 14} knots has been plotted against 
average hull roughness. A combination of 
data from the B.S.R.A. and various other 
sources shows that nearly all ships have a 
roughness value between 40 and 100, and the 
diagram implied that from 40 to 100 
represents an increase of power of the order 
of 20 per cent. What is the order of difference 
obtained in sister ships? 1 think the only 
wise and safe thing to do is predict the trial 
performance from the average condition. 

Mr. R. M. Duggan : So important do we 
consider the work outlined in the paper that 
we at Shell Tankers have built up our own 
team to work alongside the B.S.R.A. and 
so make possible a wider and more detailed 
investigation. We have taken three more 
new ships under similar inspection. The 
now extended facilities of the joint teams of 
the B.S.R.A. and Shell Tankers have en- 
abled more frequent trials to be run, and 
each of the three new ships are in course of 
being put over the mile when entering service, 
after three months, after six months, after 
twelve months, predocking and post-docking, 
and so on. The results of these and the 
trials scheduled for the near future will 
enable us to take a much closer look at the 
pattern of deterioration ; and having estab- 
lished that pattern, we are hopeful that a 
way of overcoming or substantially alleviat- 
ing the deterioration will present itself. 

The measured mile technique has its 
limitations both in accuracy and in lack of 
convenience to the operational ship. In co- 
operation with the B.S.R.A., therefore, we 
are doing what we can to improve trial 
techniques and equipment, in particular, 
the developing of an accurate non-visual 
means of measuring ships’ speeds away from 
a measured mile. However, our main interest 
lies in accurately checking a ship’s per- 
formance frequently in service without major 
interference to her trading. A number of 
speed measuring devices are under review, 
but the one showing the most immediate 
promise involves Doppler radar. 

Once conclusion in the paper suggests that 
hull performance deterioration may be due 
wholly to roughening due to corrosion. 
Cathodic protection can maintain a hull very 
largely corrosion-free, and it may therefore 
be expected that such a ship would suffer 
little deterioration. Our experience does not 
support this simple solution, and we have 
found little difference in the deterioration in 
the first one or two years of life of ships 
with and without protection. 
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Letters to the Editor 


MILLIONS TO BE SAVED ? 


Sirn,—May I come back to reply to 
Brigadier Lloyd whose letter to-day goes to 
the heart of the matter? 

I am sure that all your correspondents 
would agree that the carrying capacity of 
MI is immense as compared with that of 
any ordinary road or railway. Why? 
Because it has not three traffic lanes, but, 
in effect, four—stationary, slow, fast, and 
overtaking. Yet I, a typical engineer with 
a fast car, who can get to London, door to 
door, by the M1, cruising at 80 m.p.h. as 
fast as by train, only use it when (1) the 
weather is reasonable, (2) I am paying for 
the journey, and (3) usually with my family, 
having a snack on the way. On business 
trips, instead of devoting 24 hours to mental 
concentration I go by train and either relax, 
work, or save time with a meal on the way. 
When electrification gives us a half hourly 
service of fast trains instead of an hourly 
one more people, unquestionably, will go 
by rail, especially in winter. 

But Brigadier Lloyd is not here advocating 
more MIl’s. He is advocating the conver- 
sion of railways, mostly double track—some 
of it, such as at Patchway and Princes 
Risborough on separate formations—and 
particularly the Inner Circle, where he claims 
again freedom for slow and fast traffic to 
mix. In the normal tunnels there can be 
only one lane each way and even in the 
ex-broad gauge section the only possibility 
would be a central common-user lane. 
What could be more dangerous in a tunnel? 

At stations, he says, the platform space 
could be converted to a loading lane. What 
does he propose to do at, say, Charing Cross 
in the rush hour? Leave the passengers to 
queue in the entrances? Anyhow exactly 
the same facilities could be given by a rail 
loop, admittedly either with shorter trains 
or slight opening out of the tunnel mouths. 
Once traffic is confined to a single lane it 
matters little whether it is on rails, with all 
the advantages of bulk supply of power and 
of automatic signalling, or on rubber tyres. 
This is the real issue. Why not try it out on 
the East London line as I have suggested? 

Finally, he compares the falling propor- 
tion of rail-borne traffic with the declining 
use of sail eighty years ago. The comparison 
is unsound. Steamships were then in their 
infancy and sail fully developed. The com- 
parison now is between a road system whose 
technical possibilities are approaching full 
development and a railway system which is 
in its infancy. His figures necessarily relate 
to railways of the Stephenson age, which 
bore the brunt of two world wars, with 
virtually no development and precious little 
maintenance, not to railways of what I may 
call the Beeching age, with everything that 
automation, atomic power and new forms 
of application of electricity have to offer. 
Had the railways been electrified in the 
1920s, when steel was £20 and copper £40 
per ton, as they would have been but for 


World War I and the Grouping Act of 
1923, and as the Weir Report proved that 
they should have been, Brigadier Lloyd’s 
figures would have been very different. 
Like you, Sir, I am not convinced of the 
soundness of his case. 
Sutton Coldfield, 
Warwickshire, 
April 14, 1961. 


J. R. HARDING 


Sir,—This correspondence has clearly 
shown that the Railway Conversion League’s 
more sweeping proposals—wholesale con- 
version of main lines and so on—even if 
well-founded, have little chance of acceptance 
in our generation. On the other hand, 
their opponents only too often show a wilful, 
not to say pigheaded, refusal to accept the 
fact of the growth of motor transport. 
Surely there is some middle ground on which 
both parties can meet ? It seems to me that 
it is only on such ground that there is any 
chance of progress being made. 

I have never seen a report of any up-to- 
date and comprehensive examination of the 
movement of people and goods within this 
country. Where do people and goods go 
from and to ? Do they go this way because 
they want to, or because they must ? The 
railway systems were largely “ frozen” in a 
pattern which corresponded to the needs of 
the late nineteenth century. Many changes 
have taken place since which probably 
render this pattern out of date ; the decline 
of coal-mining and cotton, the importation 
of oil, the growth of the motor industry, to 
name only a few, must have had a profound 
effect on the pattern of movement. 

The failure of a railway line is not neces- 
sarily because it follows an economically 
unimportant route. One can think of 
several examples of lines rusting away while 
roads alongside them are crammed with 
goods and passenger traffic. The railway 
has failed because some flaw, such as poor 
accessibility at the ends, has made the road 
more attractive. 

It seems to me to be in this field that 
British Railways and the Railway Conver- 
sion League might reasonably co-operate, 
in order to make the best use of railway 
property to satisfy the real needs of this 
country’s traffic. To take one example 
almost at random, the railway from Darling- 
ton to Garsdale is a failure, but an enormous 
amount of passenger and goods traffic crosses 
the Pennines by three major and rather poor 
roads through Huddersfield, Skipton and 
Brough. It is at least conceivable that money 
spent on converting this line to a road, and 
extending it westwards to join M.6, would 
pay a better dividend than that being spent 
on much present-day modification. 

This may be a poor example to choose, 
but I suggest that what is wanted is a sensible 
examination of the country’s transport needs 
taken as a whole, rather than the taking up 
of entrenched positions on behalf of any 
particular single technique. 

Middlesbrough, 

April 6, 1961. 


L. P. BAYLY 


Book Review 


Irrigation and Hydraulic Design. Yo I. 
Hydraulic Structures for Irrigation ang 
Other Purposes. By SeErGe LELIAVsxy 
Ph.D., M.L.C.E., Fel.Am.Soc.C.E. Chap. 
man and Hall, Ltd., 37, Essex Street 
London, W.C.2. Price 273s. : 


Tuis third volume of Dr. Leliavsky’s great 
work on Irrigation and Hydraulic Design is as 
necessary to every irrigation engineer as the 
first two. It is expensive, but well worth it 
It would be better without some of the 
matter irrelevant to its purpose, such as the 
chapter on “ Arches ”’ which is not specifically 
an irrigation subject though one would not 
want to miss the conclusion that thousands 
of arches all over the world are on sounder 
foundations than modern theory! The 
chapter on “ Locks ” is, of course, necessary 
and admirable, but could be shortened by 
cutting out the details about the purely 
mechanical engineering features of lock 
gates, for a statement of the points about a 
lock to be discussed between the irrigation 
and the mechanical engineers would be 
ample. Similarly, the last long chapter on 
“electrification” could be cut down to 
three or four pages, in which to state, with 
comments, the extent of the necessary 
collaboration between the irrigation and 
electrical engineers. The relevance of the 
large number of good photographs in the 
book is obscure. They give no technical 
information, but are interesting to the 
amateur. 

Dr. Leliavsky was a Professor of Engineer- 
ing for many years and has an unrivalled skill 
in mathematical analysis, but has been a 
“ practising engineer” (to use his own 
phrase) for more years. The effect is that his 
analysis of formule and theories frequently, 
nearly always, in fact, leads him to warn his 
readers that every solution of an equation 
depends on the experience of the designer in 
choosing the necessary assumptions and 
constants. This recalls the dictum of a great 
irrigation engineer (Willcocks) of an older 
generation that “Irrigation is the Science 
where all the constants are variable.” With 
that opinion every irrigation engineer must 
agree. It is curious to observe that despite 
his knowledge of theory and his practical 
experience, Dr. Leliavsky is inclined to 
metaphysics and a reliance on intuition. 
THE ENGINEER is, however, not the place for 
semasiology as engineers are supposed to use 
words with definite quantitative meanings. 
This, unfortunately, is not possible for the 
civil engineer for he has to deal with the 
first three of the original unmeasurable 
elements—Earth, Air, Water and Fire. He 
cannot know what his foundations will be 
till he has laid them bare, as Terzaghi has 
said, and every engineer and architect will 
agree; nor can he know what he will 
encounter along a tunnel or canal, however 
hard the geologists try, till he gets there, 
while “air” and “water” combined of 
single do unpredictable things. So what the 
engineer wants is personal experience, caution 
and an ample “ contingencies ”’ item, or, 
the late Sir Maurice Fitzmaurice put tt, 
“ plenty of money and his own way.” 

The heart of this book is the chapter on 
dams, but despite its high level of exposition, 
the early history of the Aswan, Sennar (why 
will he call it “ Makwar”?) and Gebel 
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‘ lacks a few important facts. 
Auli neightening of the Aswan dam 
The held up for four or five years, because, 
a. alleged, of a theory of shear stresses on 
aad planes in dams put forward by 
Professor Karl Pearson of London Uni- 
versity. That is nonsense. Men like Garstin, 
Webb and MacDonald* were not going to be 
held up on an important work, vital for 
Egypt, because of a few equations in London! 
The theory condemned the practice of cent- 
uries and was shown to be faulty later on 
as explained by Dr. Leliavsky. What was 
really the matter at Aswan was the unexpected 
destructive action of the sluice discharge on 
the unprotected granite forming the down- 
stream apron of the dam. Dr. Leliavsky 
shrugs this off in a few sentences, but then 
he probably never had the experience of 
hearing the then resident engineer Mr. 
(later Sir Murdoch) MacDonald (who died 
in 1957) describe the pounding of the huge 
rocks dislodged by the crashing waters. 
Large holes were being formed, creeping 
closer to the dam and beginning to under- 
mine its toe. MacDonald designed and built 
the apron of shaped blocks of selected 
granite carefully laid and set in what used 
to be called 1 to 2 to 4 cement mortar. The 
apron still stands (or sits) under the greater 
impact of the water from the twice heightened 
dam. The reason for making a fuss of the 
Pearson Theory was to keep the public calm. 
To analyse the effect of a new theory would, 
and did, seem to the public a sound reason 
for holding up the heightening till the matter 
was settled, while to let out at the time the 
state of affairs about the apron of the 
Aswan dam might have caused a panic and 
damaged both Egypt’s finances and British 
prestige. , 

Next comes the Gezira (not, according to 
“The Times Atlas of the World,’’ Ghezira) 
Irrigation Scheme with the Sennar dam. 
Nothing can be said about the dam, that Dr. 
Leliavsky has not said better in his book, 
but the whole scheme was near foundering 
for financial reasons just before the first war. 
The resident engineer (canalisation) was 
working out whether the Sudan Loan of 
£1,000,000 would suffice to cover the cost 
of the dam plus the canalisation of 60,000 
or 80,000 feddans.t Then came the outbreak 
of the first world war in August, 1914. In 
1917 the Sudan Government consulted Sir 
M. MacDonald on the question of area to 
be irrigated. (He also designed the Sennar 
dam). He stated flatly that to make the 
Gezira irrigation scheme viable at least 
300,000 feddans must be canalised and a 
larger reservoir made; the total cost 
would be £3,000,000. Now, Kitchener of 
Khartoum screwed the first million out of 
the British Treasury in 1913, but as he died 
in 1916, it was not till 1919-20 that the 
Sudan Loan was increased to £3,000,000. 
Work began at once so that the dam came 
into use in 1925. The exact final cost is a 
secret of the Sudan Government Finance 
Department and the British Treasury, but 
rumour had it that it was about £13,000,000. 

The Gebel Aulia dam on the White Nile 
might have been used by Dr. Leliavsky to 
illustrate his belief that a dam should not be 
built high enough for all future possibilities, 
but only for immediate needs. The Egyptian 
Government, warned by the Aswan dam and 
its two heightenings, decided to build the 
Gebel Aulia dam with a wide base (see cross 
section on page 348 of the book) to enable it 
to be heightened by about 2m without having 
'0 adopt expensive Aswan-like methods. 


* Sir William Garstin, Adviser to the Ministry of Public Works; 

t Arthur Webb, Under Secretary of State, Public Works 
ustry, later became Adviser; Sir Murdoch Macdonald, 

Resident Engineer of Aswan dam, iater became Adviser. 

t 1 feddan=1 + acres, 





Such heightening would have flooded a 
desert plane so big that the evaporation 
would make it a flood escape, while it would 
leave a supply of about an extra milliard 
(10°) cubic metres at Aswan in the following 
summer. This heightening is now never 
likely to happen. 

The Aswan dam’s two heightenings how- 
ever show the opposite financial effect. To 
build the Aswan dam to its present height 
would have cost about £1,000,000 to 
£1,500,000 extra at the time, but the cost of 
the first and second heightening was about 
£5,000,000. After allowing for compound 
interest on the extra £1,500,000 spent in 
1898 to 1902, the total capital plus interest 
would not have amounted to £5,000,000 by 
1934. So there are circumstances when, 
with the help of a suitable divining rod, it 
would be cheaper to build to the fullest 
practical height in one go. 

Dr. Leliavsky’s dictum that dams should 
be multi-purpose if possible, i.e. should 
serve navigation and hydro-electric schemes 
as well as provide water for irrigation, is 
controversial, for in the United States, 
engineers are inclined to think that this 
practice leads to inefficient fulfilment of each 
of the functions. Much research is certainly 
necessary ; the solution will be, probably, 
that one of the three functions must be 
supreme with the maximum possible effici- 
ency, while the other functions get what is 
left. 

While on the subject, Dr. Leliavsky might 
have given a more searching analysis of the 
popular “Century Storage” theory. The 
mathematics are not in doubt; the Nile 
discharges for fifty years are known, so that 
their mean is known and calculations can be 
made of the reservoirs needed to ensure that 
the mean, and only the mean, is allowed to 
flow every year. But that it can be done 
does not prove, or make it advisable, that it 
should be done. An independent internation- 
al commission should be appointed to 
investigate and report, according to the 
custom in connection with important works 
on the Nile since the Aswan Commission of 
1894. 

Dr. Leliavsky gives many helpful exposi- 
tions of difficult theories and controversies, 
of which only a few can be outlined. The 
question of “ Uplift” versus “ Pore Pres- 
sure” on dams is expounded, but the 
answer remains in doubt for many engineers, 
as was shown as lately as 1956, in a Sympo- 
sium held by the American Society of 
Engineers. It is certainly not clear to many 
engineers why the “ Uplift’ theory should 
be derided as abstract and speculative, while 
the “‘ Pore Pressure ”’ theory is called modern 
and scientific, despite the great names that 
plump for pores. 

Dr. Leliavsky demonstrates, however, how 
essential and useful a new theory can be by 
giving a number of cross sections of dams 
from the sixteenth century onwards. Thus 
the Val-de-Inferno dam built in 1789-91 by 
rule of thumb has nearly twice the cross 
sectional area of a dam of the same height 
built in 1861 according to the more modern 
theories then holding the field. A fruitful 
dissertation on arch dam design, besides 
giving essential help to the designer, ends 
with the comforting opinion that the old type 
is suitable for broad flat valleys while the 
queer Italian shapes suit their deep narrow 
gorges, and those in Spain and the Midi. 
In discussing buttress and hollow dams Dr. 
Leliavsky slips in two facts, loaded with 
meaning : first, some so-called hollow dams 
have been filled in because they are so 
vulnerable ; secondly, it is difficult to 
calculate the stresses on the flanks of a dam 
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in a valley with heavily sloping sides. Verb. 
sap. 

This work is a magnificent and sustained 
effort that calls forth admiration for the 
erudition, the wide practical experience, the 
wider reading and the power of presentation 
by its distinguished author. We end as we 
began : “ Every irrigation engineer needs it.” 


Books of Reference 


The Directory of Shipowners, Shipbuilders and 
Marine Engineers, Fifty-Ninth Edition. Tothill 
Press, Ltd., 33, Tothill Street, London, S.W.1. 
Price 60s.—This edition of the “ Blue Book ” 
continues with the use of divider tabs which 
was an innovation made last year to give quick 
reference to the principal sections. The book 
has been carefully revised so as to take into 
account the many changes which constantly 
take place in the shipowning and shipbuilding 
industries. There is a total of 1120 pages, only 
slightly bigger than the previous edition. Never- 
theless particulars of more than fifty fleets have 
been added to those already included in the 
volume. The layout of the reference book 
follows the previous pattern with particulars 
of shipowning companies, their personnel and 
their fleets, followed by particulars of the build- 
ing capacity of shipyards and engine works. 
Other sections are concerned with consultants, 
classification societies, a ship index, a geographi- 
cal index of all those engaged in shipowning and 
shipbuilding, followed by a general index and a 
personal index. 


Who’s Who in the Motor Industry, 1961 
Edition. Temple Press, Ltd., Bowling Green 
Lane, London, E.C.1. Price 42s.—The Who's 
Who published in association with The Motor 
and The Commercial Motor is, as is well known, 
not merely a collection of biographies—these 
occupy 150 out of 600 pages—but virtually a 
directory of automotive Britain. The latest 
edition is even more comprehensive, including 
compilations of the insurance companies trans- 
acting motor business, of racing teams other 
than those of manufacturers, of the major 
racing circuits and of racing training schools. 


Books Received 


Calculus of Variations. By A. R. Forsyth. Dover 
Publication, Inc., 180, Varick Street, New York, 14, 
New York. Price 2.95 dollars. 

Axial Flow Fans. By R. A. Wallis. George 
Newnes, Ltd., Tower House, Southampton Street, 
Strand, London, W.C.2. Price 50s. 

L’Qrganisation Technique de L’Entreprise Indus- 
trielle. Editions Eyrolles, 61, Boulevard Saint- 
Germain, Paris, 5. Price NFr. 92.75. 

Selected Papers on Stress Analysis. By Institute 
of Physics. Messrs. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 50s. 

Sewage Treatment Basic Principles and Trends. By 
Ronald Lomax Bolton and Louis Klein. Butter- 
worths, 4 and 5, Bell Yard, London, W.C.2. Price 
30s. 

Fundamentals of Aerodynamic Heating. By Robert 
Wesley Truitt. The Ronald Press Company, 15, 
East 26th Street, New York 10, N.Y. Price 10.00 
dollars. 

A Treatise on the Calculus of Finite Differences. 
By George Boole. Dover Publications, Inc., 180, 
Varick Street, New York, 14, New York. Price 
1.85 dollars. 

The Marine Corrosion Handbook. By T. Howard 
Rogers. McGraw-Hill Publishing Company, Ltd., 
McGraw-Hill House, 95, Farringdon Street, London, 
E.C.4. Price 97s. 

Staff in Organization. By Ernest Dale and Lyndall 
F. Urwick. McGraw-Hill Publishing Company, 
Ltd., McGraw-Hill House, 95, Farringdon Street, 
London, E.C.4. Price 46s. 6d. 

Introduction to the Statistical Dynamics of Auto- 
matic Control Systems. By V. V. Solodovnikov. 
Translation edited by John Thomas and Lotfi A. 
Zadeh. Dover Publications, Inc., 180, Varick 
Street, New York, 14, New York. Price 2.25 dollars. 

Studies on Divergent Series and Summability and 
the Asymptotic Developments of Functions Defined 
by MacLaurin Series. By Walter B. Ford. Chelsea 
Publishing Company, New York, N.Y., 50, Fordham 
Road, New York, 68, N.Y. Price 6.00 dollars. 
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Meeting of Corrosion Scientists 


EPRESENTATIVES of twenty-seven 

countries were still filling the four 
lecture rooms at 5.30 on April 14, 1961, the 
fifth and last day of the First International 
Congress on Metallic Corrosion, in the 
Imperial College of Science and Technology, 
London. On each of the four previous 
mornings they had gathered at 9.30 a.m. to 
hear plenary lectures, before dividing to 
discuss the eighty-four printed papers in four 
separate lecture halls in the new Physics 
Block of the College. 

A few weeks before the Congress com- 
menced one had anticipated that there might 
be some 500 people present but in the event 
the rooms were often overfull. The truly 
international character of this Congress on 
Metallic Corrosion may be appreciated by 
totalling the names that were printed in the 
official list of members, thus ignoring the 
fact that there were many others present 
whose names were not received in time for 
inclusion in the list; there came from the 
United Kingdom 507, U.S.S.R. 44, U.S.A. 
36, France 26, Holland 22, Sweden 22, 
Italy 17, Germany 15, Denmark 9, Switzer- 
land 9, Canada 6, Belgium 6, Norway 5, 
Poland 4, Roumania, South Africa, Australia 
and Hungary each 3, Austria, Czechoslo- 
vakia, Finland, and Japan each 2, and 
Arabian Gulf, India, Iraq, Jordan, and 
Syria 1 each. 

For the plenary lectures it had been 
arranged that a second set of the lecturer’s 
lantern slides were projected in the second 
largest lecture hall and the overflow audience 
could thus follow the lecture. 

The diligence and enthusiasm of the 
members was such, however, that for the 
fourth of the plenary lectures the largest 
lecture hall was full and people were sitting 
on the stairs of the gangways and standing 
at the back of the hall at 9.15 a.m., a quarter 
of an hour before Dr. U. R. Evans, F.R.S., 
was timed to commence his lecture, and 
overflow audiences filled two other rooms. 

The final report will be a very massive 
one because the preprints alone, with- 
out the discussions, cover 520 pages of 
llin by 84in that are well printed in 
fairly small type and together weigh some 
23 lb. The survey of this wide field of 
study may well be started by picking out the 
fourteen section headings. 





| 
| Total 
| Number 
| Papers | of 
Section| Subject |Numbered| Papers 
ee a ee | 7 
2 .| “ Fundamental Studies”... 8-18 11 
3 “Cathodic and Electrolytic} 
Protection”... ... ... ..-| 19-24 é 
4 ..| “ Metallic Coatings ” 25-28 | 4 
5 ...| “* Practical Experience ” -:| 29-43 15 
6 .| “ Corrosion in Atomic Energy”| 44-48 5 
7 “Boiler Corrosion” ... ... 49-51 3 
S ..| * Intergranular and Stress Cor- 
| fosion” 52-58 7 


“ Experimental Methods and 
Laboratory Corrosion Test- 
ing” : . 59 65 

, | “ Atmospheric Corrosion " 


<= 
-~ 


“High Temperature Oxida- 
ne -. des cane 70-77 
‘ | “ Corrosion Fatigue 





een —c 
Nw 


“ Underground Corrosion ”’ ... 
Sean We 


* Paints ”’... 














Atmospheric Corrosion.—We will start by 
seeking what is new in the four papers 
grouped for presentation as section 10 in 
the above table. They have come from 
authors in the U.S.S.R., England, Poland, 
and the U.S.A. respectively. 

I. L. Rosenfeld reported efforts made, at 
the Academy of Sciences, Moscow, to 
develop methods of electrochemical research 
in thin electrolyte layers, in addition to 
studying the electrochemical kinetics and 
mechanism of corrosion. He claimed that the 
application of these methods has opened up 
great possibilities for the elucidation of the 
atmospheric corrosion mechanism as well as 
for corrosion protection. The application of 
electrochemical investigation methods to 
atmospheric corrosion revealed a new kind 
of cathodic depolarisation due to the reaction 
of sulphur dioxide. It has long been known 
that iron, copper, zinc, and other metals 
undergo very strong corrosion in atmospheres 
containing sulphur dioxide. Usually the 
strong sulphur dioxide effect has been 
associated with the increase in acidity caused 
by this gas leading to the destruction of 
protective films on the surface of the metal. 

The data Rosenfeld obtained on the 
electrochemical behaviour of metals in the 
presence of SO, lead to another explanation. 
In the presence of SO, the efficiency of the 
cathodic process (Current Density) jumps 
up drastically. When estimating the role of 
SO, in the process of cathodic polarisation 
one should keep in mind that the solubility 
of it in electrolytes is 1300 times that of 
oxygen. Therefore, even at a low content 
of sulphur dioxide in the air, its concentration 
in a thin electrolyte layer may become 
considerable. This author therefore suggested 
that intensified metal corrosion in industrial 
areas polluted with SO, is due to the partici- 
pation of that gas in the process of cathodic 
depolarisation, which fact he said has been 
altogether ignored until lately. 


The tropics, particularly the hot wet 
regions, have acquired a bad reputation for 
causing deterioration of materials. Much 
spoilage of equipment has occurred, and 
metallic corrosion is commonly regarded as 
likely to be severe. However, until tests 
were started for the Armament Research 
and Development Establishment, Fort Hal- 
stead, U.K., scientific measurement of corro- 
sion in natural tropical environments had 
made little progress. The paper by S. G. 
Clarke and E. E. Longhurst on the corrosion 
behaviour of metals and protective coatings 
in tropical atmosphere exposure tests reported 
the results of tests that they carried out for 
the A.R.D.E. at three sites in Nigeria. 
These were at a jungle clearing (Nkpoku), 
a town (Port Harcourt), and the sea coast 
(Lagos Lighthouse Beach), respectively. Some 
1000 specimens, mostly 6in by 4in by 0-035in 
flat panels, of the common metals and alloys 
were used in the bare condition, and with 
certain protective coatings. The basis 
materials comprised steel, aluminium and 
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aluminium alloys, zinc and zinc allo 
copper, brass, tin bronze, aluminium brass, 
and one magnesium alloy. 

Tests were also made with dissimilar Metal 
contact specimens, and some of the Specimens 
were exposed in ventilated boxes as well as 
in the open air. After two years the loss in 
weight due to corrosion of degreased ste¢| 
panels exposed in these ventilated boxes at 
the three sites were calculated in mil/year as : 
Jungle—O-013 ; Town—0-181; Coast_ 
0-164. It is interesting to note that bare 
steel exposed in the open at the relatively 
pure jungle site is at first rapidly attacked 
but later the rate of its corrosion slows down, 
as may be seen from the following mil/year 
figures that have been calculated for six 
months’ exposure : Jungle—0-46 ; Town— 
3-21 ; Coast—4-78 ; and the corresponding 
mil/year figures for two years’ exposure: 
Jungle—0-17 ; Town—1-67 ; Coast—4-6, 

The corrosion at these three tropical sites 
thus differed ; that at the jungle being the 
lowest recorded for the world, and that at 
the coast being in the high category. The 
results of these extensive tests are a valuable 
guide for the selection of materials for 
tropical service. It appears that corrosion 
of metals on free exposure to the atmos- 
phere at typical wet tropical sites can be 
said to be not, on the whole, severe by 
comparison with corrosion levels to which 
we are accustomed in the U.K. 


The old belief in cadmium being far 
superior to zinc in respect of corrosion 
resistance is rather a fallacy due, in large 
measure, to reliance on accelerated tests of 
the salt spray type. Exposure tests were 
carried out in a highly polluted industrial 
atmosphere, in Chorzow (South Poland), by 
T. Biestek, who reported observations made 
during periodic, personal visits of inspection 
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e at the Institute of Precision 
and work im Poland, to ascertain 
a relative merits of zinc and cadmium as a 

tection for steel. It now appears that 
ae is an important difference between the 

rrosion characteristics of zinc coatings 
. ited from a cyanide bath and zinc 
coatings deposited from a sulphate bath, as 
may be seen from Fig. 1, which is taken 
from this author’s paper. _ ayy 
tensive field tests are still proceeding in 


aiereat locations in Poland to measure the 
efect of industrial, semi-industrial, urban, 
marine, and rural atmospheres. _ Biestek 


here made for the first time a comparison of 
the results of these tests after seven years, 
with those of three different accelerated 
ests. He concludes that as the relative 
protective value of zinc versus cadmium 
coatings varies with the conditions of 
exposure, it cannot be predicted by any single 
accelerated corrosion test. 

A direct comparison of the relative 
protective value of equal thicknesses of both 
kinds of zinc and of cadmium coatings under 
natural industrial atmosphere, at the stage 
of the first appearance of corrosion products 
of the basis metal, may be gained from 
Fig. 1, which also shows the benefit of 
increased thickness of the coatings. From 
this it appears that only 15 microns thickness 
of zinc from a cyanide bath is better than 
twice that thickness of cadmium. 





The fourth of these papers commenced by 
referring to the extensive atmospheric- 
exposure tests of various ferrous materials 
that were started as long ago as 1916 by the 
AS.T.M. Some 260 corrugated sheets, 
either 0-032in or 0-064in thick, of open- 
hearth irons, hand puddled wrought irons, 
both basic and acid open-hearth steels, 
and Bessemer steels were exposed at each 
of three atmospheric-test sites. The final 
report of this investigation may be seen in 
the A.S.7.M. Proceedings, 1953, 53, 110; 
visible perforation of the steel sheets being 
taken as the sign of their failure by corrosion. 
No further major tests of this character were 
commenced in the U.S.A. until 1929 when 
work was started that resulted in the com- 
mercial introduction in 1933-35 of high 
strength, low-alloy steels that have better 
resistance to corrosion than have mild steels. 
C. P. Larrabee and S. K. Coburn, of the 
Applied Research Laboratory, U.S. Steel 
Corporation, Monroeville, Pa., now report 
the results of 15-5 year atmospheric exposure 
of 270 steels in marine, semi-rural, and 
industrial atmospheres. They used loss-of- 
weight methods instead of the earlier visible- 
perforation criterion. 

Their time-corrosion curves show that 
under static exposure conditions the low- 
alloy steels include some that are excep- 
tionally slow-rusting. Variations in the 
content of copper, nickel, chromium, silicon, 
and phosphorus were made, and after 15-5 
years’ exposure this colossal programme of 
tests may be summarised as showing that: 

Increasing the copper content of mild 
steel from 0-01 to 0-04 per cent makes more 
difference in corrosion resistance than does 
the addition of a similar amount of any 
other element investigated. 

Further increases in copper content are 
neficial but not to the great extent shown 
by the smaller additions. 

Steels are made more resistant to corrosion 
by relatively small additions of nickel, 
chromium, silicon and phosphorus, singly, 
but the greatest improvements are obtained 
by the addition of specific combinations of 

alloying elements. 

The effects of each element are not additive. 


Hence the availability of data from long-time 
exposure tests of many steels, such as those 
here reported, is needed to judge the corrosion 
resistance of steels with a particular combina- 
tion of alloying elements. An editorial 
caveat should be added that the valuable 
increases in resistance to corrosion may not 
be realised in service where abrasion rubs 
away the protective layer that forms on 
these slow-rusting steels. 

Boiler Corrosion.—There were three papers 
under the heading of boiler corrosion. New 
clues in the boiler tube pitting puzzle were 
reported from the U.S.A. in a paper 
by F. E. Clarke and A. J. Ristaino, both 
from the Chemical Engineering Division 
of the U.S. Naval Engineering Experiment 
Station, Annapolis, Maryland, U.S.A. Taking 
their evidence from naval experience .with 
boiler water chemically treated for operation 
at higher pressures they conclude that all 
practicable chemical treatments permit ex- 
cessive pitting and general attack, in partially 
filled boilers. In boilers kept full during 
idle periods the corrosion is not intolerable. 
They commended sodium sulphite treatment, 
and keeping the water side clean, to avoid 
abnormal temperature and solute con- 
centration under sludges is believed to be 
the best solution to pitting in steaming 
boilers. 





The second of these papers reported the 
results of tests made on mild steel tubes in a 
model Scotch marine boiler at the National 
Chemical Laboratory, Teddington, Middle- 
sex. During and immediately after the 
1939-45 war British marine engineers re- 
ported that the life of mild steel tubes in 
service in Scotch marine boilers was con- 
siderably less than that previously obtained 
with wrought iron tubes. G. Butler and 
H. C. K. Ison therefore studied the effects 
of slight variations in the composition 
of the steel from which the tubes were made : 
they find that in the extremely corrosive 
conditions of their tests in sea-water at 
200 deg. Cent. small amounts of copper were 
effective in reducing the rate of pitting. 

Fig. 2, taken from the paper, shows that 
whereas some steel tubes with a very low 
content of copper suffered perforation of 
their 0-16in thick walls in less than two 
months, the addition of 0-02 per cent of 
copper to the steel had the same beneficial 
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PERCENTAGE COPPER IN STEEL 


Curve 1—Seamless tubes with 4 m/I oxygen. 
Curve 2—Seamless tubes with 15 m/I oxygen. 
Curve 3—Seamless tubes with 4/15 m/I oxygen, pH 8. 
Curve 4—Welded tubes with 4 m/I oxygen. — 
Shaded area : occasional tube perforation in this area. 


Fig. 2—Dependence of the depth of corrosion pits in 
boiler tubes on the copper content of the steel 
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result as controlling the pH value of the 
boiler water at the slightly alkaline figure 
of about eight. 


Whereas the above tests derived from 
problems encountered in old fashioned 
marine boilers with sea-water feed, the third of 
these papers stemmed from problems in the 
most modern high-pressure land boilers using 
almost pure feed water and the most meticu- 
lous chemical control. E. C. Potter and 
G. M. W. Mann tested small rectangular 
blocks about 9mm long and 5mm square, 
cut from a boiler tube that had given several 
years of successful service in a power station 
boiler. Each of their specimens was enclosed 
alone in its mild steel tube, Ermeto capped, 
pressure vessel. In that mild steel is in- 
variably used in steam-power boilers to 
contain water boiling at temperatures up to 
360 deg. Cent., such a method of test com- 
pares satisfactorily with practice. 

Generally steel behaves well in boilers, 
due, probably, to the formation of a visible 
film of protective magnetite, that hinders 
what would otherwise be the extremely 
rapid corrosion of the steel. Occasionally 
this thin film fails and then corrosion pits 
occur that are filled apparently with the same 
oxide of iron that elsewhere has served as a 
protective film. The interest of these authors 
in this subject may readily be appreciated 
because they work for the Internal 
Boiler Corrosion Section, Central Electricity 
Generating Board, Grove Road Power 
Station, Lodge Road, St. John’s Wood, 
London, N.W.8. Almost without exception, 
they say, boiler waters are made alkaline 
with up to about 100 p.p.m. of both caustic 
soda and sodium phosphate. The tendency 
must be, however, for pure water only to 
leave the heating surfaces as steam, thus 
concentrating the chemicals near to the 
steel surface much more strongly than in 
the bulk of the boiler water. 

Because of the problem of caustic cracking 
many investigators have studied the be- 
haviour of stressed mild steel. Potter and 
Mann here reported the rates of corrosion 
that they found for unstressed mild steel, 
in static aqueous solutions containing 5 to 
20 per cent by weight of sodium hydroxide, 
measured at 250 deg. to 335 deg. Cent. for 
up to three months. In studying the corrosion 
product that adheres to the surface of the 
boiler steel specimens they have always 
observed a double, partially protective layer 
of magnetite. Contrary to some previously 
held beliefs they found that the inner layer 
grows at its interface with the steel. During 
its oxidation the steel gains magnetite due 
to diffusion of anions through the oxide, 
but loses weight due to the counter diffusion 
of iron ions through the oxide into the 
boiler water, or aqueous environment if one 
talks as a corrosionist. 


CORROSION CONGRESS VISITS 


Members of the First International Con- 
gress on Metallic Corrosion were offered the 
opportunity of joining parties, on Tuesday 
and Thursday afternoons, that were planned 
to visit corrosion laboratories, manufac- 
turers of paint, metal spraying works, or 
certain engineering works with especial 
interest in combating corrosion. 

From the engineering point of view the 
works of the Aluminium Plant and Vessel 
Company, Ltd., Crawley, Sussex, was most 
impressive, because this firm had pioneered 
the welding of aluminium, stainless steel, 
and other corrosion-resistant metals in this 
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country. The visitors were shown the 
company’s engineering and fabrication shops, 
its research and development building, and 
its A.P.V.—-Paramount stainless steel foundry. 

Founded in 1910 the A.P.V. Company 
grew rapidly in size and prestige until, at the 
time when it moved out to the present site in 


this country. 
for food 


= | 

















breweries 











1955, it was one of the largest fabricators of 
plant by the welding of aluminium, stainless 
steel or other corrosion-resistant metals, i 
Much of the work has been 
processing, 
dairies, and more recently for atomic energy. 
Most of it has been in one or other of the 


and 
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aluminium alloys 
Table I, or of the stainless st 

Table II. These useful ane panes P 
tracted from A.P.V. Publication No. AM} 
and will be found particularly helpful 
relating the British Standard specification 
to the available proprietary alloys. a 


Specifications listeq ; 


TABLE I—Aluminium Alloys—Specifications and Related eretintatil Alloys 




















B.S. Nominal | | British H.D.A. 
1470 | Composition | Description Birmetals | J. Booth |Aluminium| Hidu- 1.C.l. | Noral Southern Anglo Tl 
1955 Aircraft | percent | | Co. minium Kynal Forge Swiss = 
| ____—_] ——______|_ + -  - + — |__| —___— ———_|-—_—_—— —|——— eli 
S$! | - | Aluminium Lowest strength but highest r resistance to corro- - A. | P.1 = 
99-99% sion. Very malleable. Weldable ... 99-99% | 
SIA | Aluminium | Low-strength but highest resistance to corrosion. | BA. LA P.3 
min. | Very malleable. Weldable | 99-98% | 
SIB | Aluminium | Intermediate between SIA and SIC. Weldable BA. 1.B P.S 
99-5 mi ya PA 
min. 99-°3% 9-5 
Sic 3L16 | Aluminium | Normal commercial purity aluminium. Used for - } BA. JT » P.10 2s PA 
3L17 99-0 min. | corrosion resistant applications where low- 99% 99 0 
| | - acceptable. Weldable ; 
NS3 LS9 1} Mn 30% higher strength than SIC and similar corro- BA.60 il PA.19 3S Aluman | jjj 
= y resistance. Weldable | 
6 | 
NS4 DTD 606A 2} Mg_ | Good resistance to sea water but general ileal B.B.2 M.G.2 | BA.21 22 M.35/1 M.57.S | Alminal ) 
| resistance not quite equal to SIC. Strength j | w4 bow 
NSS DTD 180C | 34Mg increases with increasing Mg content and) B.B.3 M.G.3 | BA.27 33 | M.35/2 54S Alminal | Peraluman) 293 
| | workability decreases. Weldable. Best alloys | | ws 3 — 
NS6 - | 5 Mg where medium strength combined with good) B.B.5 | M.G.5 | BA.28 05 M.36 A56S Alminal | Peraluman) 295 
| corrosion resistance and weldability are re- | W6 5 ; 
NS7 | DTD 182B | 7 Mg quired. NSS and NS6 most generally useful . -| B.B.7 M.G.7 M.37 Alminal 
| Ww7 
NPS5/6 | - | 44 Mg | Widely used medium high strength plate alloy. B.B.3/5 M.G.3/5 | BAM.28 35 M35/3 BS4S o 4 
Weldable __.. 
HS30 | DTD 346A | 1 Si Heat treatable. Better mechanical ‘properties! Dural H BA.25 44 M.39/2 BSIS Anti- 444 
| iMg | than Al-Mg alloys and good corrosion| | Corodal 
| resistance. Not recommended for welded! | 
| | applications except in special cases... ... ...| j 
HS14 | DTD 603B | 4} Cu The original Duralumin: _ general utility Birmetal Dural BA.301 17S Avional 554 
| iMg | __ Difficult to weld . agers ce} 477 B 
; Mn } | 
Si 
HS15 DTD 603B 4} Cu Similar to HS14 but slightly stronger Birmetal | Dural BA.305 66 C.66 B26S 677 
DTD 646B 4 Mg 478 S 
if . | 
Si 
HCI5 DTD 610B 4; Cu HS15 clad with pure aluminium Birmetal Aldural BA.355 Kynalcore B26S nee 
DTD 546B | 4 Mg 478 Ss | C.66A Alclad 
1 Mn } 
| 14 Si 
Coating | 
| | al | | | 
} 99-5 min. | | | | 
| 
TABLE I1—Stainless Steels—Specifications and Related Proprietary Alloys 
| | 
Nearest | Richard 
B.S.S. Nominal | | Brown Samuel | Thomas & 
1501-6 : 1958} Composition Properties and Uses U.S.A. Bayley Firth Fox Hadfields | Osborn Baldwins Krupps 
—_— —_ - a ania ———— — — a men — — — —_— 
En. 56A 13% Cr May be welded but joints may be brittle. Used in 410 Brearley A FI | SF.10 | RPI PKL VI3F 
1506/713 oOI%c sheet form for mildly corrosive conditions, and as | 
bar for general ~ aman work. Slightly harden- } | 
able. Martensitic. ... on. 6 } | 
En. 56M 13% Cr Free-machining bar stock. “Welding not recom- 416 Brearley KK FCS SF.610 | LI + 
Free cutting mended. Slightly hardenable. Martensitic. 
En. 56B 13%C Rust-resisting steels giving hardness from 500- 700 420 FG SF.11 SA VSM 
En. 56C 0-10-4%C Brinell, and used for surgical instruments, cutlery, | FH SF.12 | PH 
En. 56D edge tools, &c. Not weldable. Martensitic 
En. 57 18% Cr High tensile engineering steel with corrosion resistance 431 Two Score S80 SF.18 | DN PKN | VIM 
2% Ni intermediate between the 13 Cr and the austenitic | 
stainless steels. Not weldable. Martensitic | 
En. 58D 12% Cr Used for its excellent deep-drawing qualities. Corro- - Anka-M DDQ SF.21 CDD BS2 PTL VI2A 
12% Ni sion resistance intermediate between martensitic and Supra 
0-12%C 18/8 steels. May be welded if used only in mildly 
corrosive conditions. Austenitic ... 
En. 58E 18% Cr The low-carbon grade of 18/8. May be welded with- 304 Anka-E FSL SF.620 Weldshyne V2A 
1501/801B 8% Ni out danger of “ weld decay ” in thicknesses below BSM Supra 
0-06 °% C (Max.) ek EL eal. ded: ean. eck. euke) ae cael’ it } 
En. 58A 18% Cr May be subject to “*‘ weld decay,” except in mild 302 Anka-H FST SF.20 ERA Evershyne PEL V2A 
1506/801A 8% Ni conditions such as exposure to atmosphere. CRI BS or 
0-:12%C Austenitic ... a: an PEH | 
En. 58M 18% Cr Bar stock used for its improved machinability. ' Free- 303 KK EMS BSM(FC) — cd 
1506/801AM | 8% Ni machining additions reduce corrosion resistance Weldanka 
Free cutting slightly. Weldable in low-carbon aged Austen- | 
itic . 
En. 58B 18% wae 8% 18/8 stainless steel ‘stabilised ‘against. “ weld decay ’ 7 321 Weldanka FDP SF.22 | CRIS Weldshyne PET V2A 
1501/821Ti 0- 3% by the addition of titanium. Does not take such a HR2 BST Extra 
Ti :4~ € content good polish as En. 58A. Weldable. Austenitic . 
En. 58F 18% 18/8 stainless steel stabilised against ** weld decay ” by 347 Weldanka FCB SF.26 B.S.Cb. PEC V2AX 
En. 58G 8- 10% i the addition of columbium. Takes a slightly better CB | Extra 
1501/821INb | 0- 12% c (Max.) polish than En. 58B but otherwise equivalent in most 
Columbium : applications. Weldable. Austenitic cal 
8 x C content 
En. 58H 18% Cr 8% Ni | Weldable. Corrosion resistance intermediate between 316 BBOK FML SF.25 | Weldshyne PML V4a 
0:07%C En. 58J and En. 58B, Austenitic | EW2 Supra 
-§-2-5% Mo } | 
En. 58J 18% Cr8% Ni | Weldable. The most corrosion resistant of the 316 BB4K FMB | XA.18 Weldshyne PMH V44a 
1501/845B 0-:07%C commonly-available 18/8 grades. Austenitic SF.35 | EW3 Supra 
2:5-3-:5% Mo | 
_- 18% Cr 18% Ni} Weldable Has better resistance to haeseemunedh Acid| (Durimet BBMK Staybrite | " - V164x 
0-07%C than En. 58J. Austenitic ... 20 254 | Extra 
3-75% Mo Carpenter 
2:4% Cu 20) | | | | | 
0:6% Ti 
En. 55 25% Cr Weldable. Slightly better corrosion resistance than 309 | Hotspur H.R. | RF.31 HRI IK P.25/12 aa 
| 12% Ni En. 58A. Heat resistance up to 1050 deg. Cent. ...| } F | ay | (25/16) 
|} 0-2%C | | ax. | | 
_ 25% Cr bet my 7 Slightly better corrosion resistance than 310 | Hotspur Immaculate | RF.X.R3 | HR3 FD P.25/20 | NCT3 
20% Ni 58A. Heat resistance up to 1150 deg. Cent. "es | 5 | 
0-185%C | } | 
| | | cm 









Note : 


Equivalents are similar as regards important alloying elements but may differ in minor constituents and range of composition. 
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Test Plant for 


Nuclear Power 


Station Machinery 


Special test rigs have been designed and installed at Whetstone and Rugby, by 
the English Electric, Babcock and Wilcox, Taylor Woodrow Atomic Power Group 
to enable plant and machinery for nuclear power stations to be tested as far as 
possible under operating conditions, before delivery to site. These rigs, described 
and illustrated below, include a 90ft-deep test pit for the reactor charge machinery 
and a similar shaft 70ft deep for testing the charge-hole-preparation machine. 


( prove the operation of cha rge-discharge 
T machinery and blowers before being 
installed at Hinkley Point, Sizewell, and 
future nuclear power stations, extensive 
testing plants have been set up by the English 
Electric, Babcock and Wilcox, Taylor Wood- 
row Atomic Power Group. This emphasis 
upon the reliability of the major assemblies 
springs from an appreciation of the fact 
that a high load factor and high availability 
are necessary to achieve low generating costs 
from nuclear power stations. Accordingly 
this Group of companies has spent many 
hundreds of thousands of pounds on the 
establishment of special testing plant and 
rigs whereby the reliability of vital machinery 
can be proved under simulated operating 
conditions before going into service on site. 


CHARGE MACHINERY RIG 


We saw some of this impressive plant in 
operation, last week, at the group’s Whet- 
stone and Rugby works. At Whetstone, for 
example, the Group has installed a rig for 
testing the reactor charge-discharge machinery 
under conditions simulating as nearly as 
possible the working conditions in actual 
service. The gas temperature, pressure and 
flow will be simulated closely, but, of course, 
no provision can be made in such a rig to 
reproduce the effects of nuclear irradiation. 


TEST 








Fig. 1—Reactor fuelling machine for Hinkley Point power station, erected for 
test at the maker’s Whetstone works 


This rig is installed in a pit 90ft deep in a 
building with S5O0ft headroom, constructed by 
Taylor Woodrow. : 

This test rig consists of a pressure vessel 
containing a simulated group of thirty-six 
fuel channels through twelve of which 
carbon dioxide is pumped at the full working 
temperature and pressure of 400 deg. Cent. 
and 200Ib per square inch gauge. The 
complete charge-discharge machine, without 
its shielding, can be lifted by a crane and 
located over the pressure vessel standpipe. 
There the full refuelling cycle can be followed 
and the operation of the charge machine 
and the charge chute thoroughly tested under 
working conditions. The forces imposed by 
flow conditions on the fuel elements and the 
grab head can thus be studied. To enable 
the machine to be tested as a complete unit, 
tests on the control gear are included. 

The pit also contains a shorter test instal- 
lation representing the upper section of the 
reactor to charge pan level with thirty-six 
short fuel channels each one fuel element 
deep. It operates under reactor conditions 
of temperature and pressure, but without the 
forces due to gas flow. Here tests can be 
carried out on the charge chute and charge 
machine and increases the testing capacity 
of the unit. 

Rigs have also been set up to test the 
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charge chute assembly for precision of 
operation out of reactor conditions and the 
function of the control rods. 

In Fig. | we show tests being carried out 
on one of the reactor fuelling machines for 
Hinkley Point. The structure shown around 
the machine in this illustration is part of the 
test rig; in service on site the fuelling 
machine will be supported on the reactor 
floor by its own radiation shielding. 

The concrete-lined test pit described above 
is illustrated in Fig. 3 which shows a control- 
rod winding mechanism being raised for 
examination after a test. 

A somewhat similar test plant which for 
convenience has been installed at the English 
Electric works in Rugby, is designed for 
testing the reactor charge-hole-preparation 
machine. The function of this hole prepa- 
ration machine is to remove from the charge 
stand pipes the sealing plugs and the control 
rods and then lower the charging chute into 
the reactor, for distributing the fuel to the 
group of channels needing replenishment. 
The charge chute includes a valve in its 
upper end which is operated by the charge 
machine to give access to the reactor. The 
test rig at Rugby is installed in a shaft 7Oft 
deep and enables operating sequences to be 
repeated many times to ensure that accuracy 
and reliability of operation are achieved. 
The machine incorporates devices for dealing 
with emergency situations and the operation 
of these devices is also tested. 

In Fig. 2 we show a technician examining 
the contactor cubicle which operates the 


selector switches controlling the hole- 
preparation machine. 
CIRCULATOR TEST BED 
Twelve single-stage axial blowers (one 


for each gas circuit in the reactors at Hinkley 
Point) are being built at Whetstone by 
English Electric. Each completed machine 
is assembled on a test bed at Rugby (Fig. 4) 





Fig. 2—Examination of contactor cubicle which operates selector switches of 
the hole preparation machine in the 70ft deep shaft at Rugby 
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and tested in air under atmospheric con- 
ditions. The axial blower is driven on the 
rig by a 700 h.p. electric motor, and the 
measurements made include pressure ratio 
and mass flow to ensure that the performance 
of all machines is identical and reaches the 
requisite standards. The flow path for the 
air in the rig is similar to the gas path int he 
final installation at Hinkley Point. Air 
enters through an inlet duct into the annulus 
of the main casing. It is then accelerated 
through a 180 deg. bend and passes through 
the inlet guide vanes, the rotating blades and 
the stator blades, then through a diffuser 
into the outlet duct. At Hinkley Point the 
blowers will be driven by 7000 h.p. variable- 
speed induction motors to enable almost 





Fig. 3—Charge machinery test plant at Whetstone. 

Control rod winding mechanism is here being raised 

from 90ft test pit for examination after simulation 

test under operating temperature and pressure 
conditions 


1 ton of carbon dioxide per second to be 
handled at a temperature of 178 deg. Cent. 
and a pressure of 2001lb per square inch 
gauge in each of the twelve circuits. 

Other rigs have been installed at Whet- 
stone for establishing, proving, and testing 
the blower design. They include a half-scale 
model blower for establishing the design 
parameters for atomic power station circul- 
ators and a circulator (blower) proving test 
rig to establish the mechanical design and 
reliability of bearings and static and rotating 
air lubricated seals, under full reactor 
operating conditions of temperature, pressure 
and speed. 


STEAM TURBINE TEST 


In the design of steam turbines for atomic 
power stations the dual pressure steam 


cycle, evolved by Babcock and Wilcox, is 
used 


to gain maximum efficiency and 


optimum performance from the heat 
exchangers, but it means that larger volumes 
of steam have to be dealt with for a given 
output ; consequently the low-pressure end 
of the turbine is correspondingly larger than 
for more conventional machines. At Hinkley 
Point power station nine turbo-alternators 
are to be installed, six 93-5MW (maximum 
capacity) main turbo-alternators to supply 
power to the Supergrid and for the station 
auxiliaries and three variable-frequency 
33MW (maximum capacity) sets to supply 
power for the main gas circulators. One 
33MW set is used to supply power for each 
reactor, the third is a standby set and can 
be readily connected to either. 

The main turbines are impulses/reaction 
machines. At the design rating of 87MW, 
the dual cycle turbine stop valve steam con- 
ditions are : High pressure, t.s.v., 615 lb per 
square inch and 680 deg. Fah.; Low pres- 
sure, t.s.v., 155 lb per square inch gauge and 
655 deg. Fah.; vacuum, 29in Hg. for cooling 
water temperature 55 deg. Fah.; Final 
feed temperature, 166 deg. Fah. 

Each turbine has a single h.p. cylinder 
and two double-flow l|.p. cylinders solidly 
coupled in line. Each double flow Lp. 
cylinder exhausts into its own condenser. 
The |.p. steam is admitted through a mixing 
belt about halfway down the h.p. cylinder and 
the temperature of the I.p. steam is such as 
to provide some measure of reheat by mix- 
ing with the cooler and partly expanded 
h.p. steam. 

The variable-frequency sets, having a 
controlled frequency range of 124 to 50 c/s, 
are designed for an economic rating of 
28MW. The turbines are two-cylinder 
impulse-reaction machines using high-pres- 
sure steam only and exhausting directly to 
their own condensers. The condensate is 
not heated by bled steam from these sets 
but is pumped through the feed heaters of 
the main sets. 

The main alternators are hydrogen cooled 
at 15 lb per square inch gauge at the normal 
output of 87MW at 0-85 power factor, the 
gas pressure being raised to 25 Ib per square 
inch gauge at the maximum output of 
93-5MW. Power is generated at 13-8kV 
and the main and pilot exciters are gear 
driven from the main alternator shaft. The 
variable-frequency alternators generate at 
11kV and are rated at 35MW at a power 
factor of 0-9 and a speed of 3000 r.p.m. The 
capacity of the steam dumping plant at 
Hinkley Point is only 20 per cent of the 
thermal output of one reactor since the dump 
condensers are only needed to provide a 
heat sink for starting up, when the turbines 
are not running, and to cope with the shut 
down heat production in the reactors. 

The turbine components are made in the 
Rugby works, machined and assembled into 
a complete unit on the test bed, and the sets 
together with their control gear are tested 
at speeds equal to and greater than the 
normal running speed of 3000 r.p.m. 


** SATURN ”” COMPUTER 


A variety of both analogue and digital 
computers are installed at Whetstone to 
enable studies to be made, inter alia, of the 
effects of the various relevant factors on the 
cost of nuclear power. 

The biggest of the analogue machines 
installed is “* Saturn,’ which is believed to 
be the largest analogue computer in Europe. 
It is being used, for example, to study reactor 
instability problems, to assess problems of 
power station control and to undertake 
the more complicated mathematical analysis 
of three-dimensional stress problems. It 
has been used for the solution of similar 
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problems by a team fr i 
national, California, - Inter. 
“Saturn” is a_ general 
analogue computer having a besic anaea Ac. 
1512, computing amplifiers and 19? = 
multipliers. It is housed on the fl 
floor and first floor at one end of one a 
research blocks at Whetstone. This fo 
floor room, approximately 20ft by “40h s 
the control room from which the computer 
is operated. Above it is a similar Sized 
room which contains all the computin 
components. The electronics room js ain 
conditioned and the temperature js stabil 
ised at about 65 deg. Fah. All the equip 
ment is mounted in nine vertical bays - 
6ft high, 15ft long and 2ft deep. Each bay i 
divided horizontally into eight Separate 
racks, one above the other, and each rack 
is divided into twenty-one Stations, each 
station housing one amplifier and one other 
unit. Thus there is a total of 1512 Stations 
The bays are accessible from both sides 
and the northern side of each bay contains 
the amplifiers, whilst the other side (back-of- 
panel stations) contains other units such as 
power stabilisers, multipliers, integrating 
and so on. Alongside each 


capacitors 





Fig. 4—One of the twelve carbon-dioxide blowers for 
Hinkley Point being erected on the test bed at Rugby 


amplifier is a printed circuit “ computer 
board” which carries standard input and 
feedback resistors for its neighbouring ampl- 
fier. These boards provide a basic range of 
fixed gains which can be reduced with the 
coefficient potentiometers in the control 
room. Biased semiconductor diode func- 
tion generators occupy one computer 
board position per rack. For large power 
outputs, a cathode follower can replace an 
amplifier and be used to boost the output 
of another amplifier. 

To enable amplifiers to be used as integ- 
rators, the feedback capacitors, which are 
housed in back-of-panel units, must be 
plugged into the correct stations. Servo 
multipliers also plug into back-of-panel 
stations and thus connect to the patchboard. 

The control room contains a longitudinal 
facia panel divided into six sections. Each 
section controls the equipment in one and 4 
half bays in the electronics room. The 
sections are comprised essentially of a desk 
top, a patchboard and up to twenty-one 
control or monitoring units. The patch- 
board has facilities for 5120 connections and 
is detachable for prepatching. 

A routine maintenance procedure tests eae 
component every three-months. 
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Water Supply by Distillation 


Here we print abstracts from a paper entitled “* Augmentation of Supply by 

Sea-Water Distillation” by Mr. W. H. Morgan* which was presented on Wednesday 

at the sixty-sixth summer general meeting of the Institution of Water Engineers 

at Buxton. The sea-water distillation plant installed in Guernsey is an innovation 
in the temperate zone ; the reasons why it was installed are given. 


HE recommendation to install a sea- 

water distillation plant arose from the 
extreme vulnerability of the two major 
industries in Guernsey to a shortage of 
water. These two industries are horti- 
culture, mainly the growing of tomatoes 
under glass, and the tourist industry. 
Guernsey, with an area of 24 square 
miles, has a rainfall which varies over a 
very wide range. The average is about 36in 
per annum, the highest recorded being 56in 
and the lowest 17in. Under dry-weather 
conditions (that is, in a year of less than 
average rainfall), the evaporation losses 
exceed 20in. The area from which water 
can be drawn is less than 6000 acres, the 
remainder of the Island being either built-up 
areas or coastal strips draining directly into 
the sea. 

The quantity of water to meet a supply 
of say 1000 million gallons per annum (see 
Fig. 1) is therefore available in years when 
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Fig. 1—Weekly water consumption, 1959-60 


the rainfall is in excess of 30in ; but when 
the total rainfall is less than this, reserve 
storage is essential. 


STORAGE RESERVOIRS 


The earliest bulk storage was in disused 
granite quarries—very low in capital cost 
but entailing pumping costs for refilling. 
These quarries have a total useful storage 
of about 260 million gallons, and the cost 
was less than £30 per 1,000,000 gallons 
stored. 

An impounding reservoir with a capacity 
of 240 million gallons was completed at St. 
Saviour’s in 1947 at a cost (including ancillary 
works) of £360,000, giving a capital cost of 
£1500 per 1,000,000 gallons stored. 

When, some five years ago, it became 
aecessary to consider schemes for augment- 
ing the water supply to safeguard the Island 
fconomy in case of drought, storage was 
naturally the first thought. Possible sites are 
few in such a small area, and all ideas for a 

were discounted very early in the pro- 


~ "Engineer & Manager, States of Guernsey Water Board _; 





ceedings. In only one valley would it have 
been practicable to site a reservoir of sufficient 
capacity ; and, apart from the very high 
cost, it would have disrupted one of the 
main road centres in the Island and flooded 
useful land. 

A site close to the sea shore was considered 
as the only possible place for development, 
and a comprehensive survey was made and 
trial holes dug. Storage would only have 
been possible with a concrete wall and cut- 
off around the whole perimeter ; and the 
excavation within the area would have 
provided two-thirds of the storage, over 
800,000 cubic yards being involved. Founda- 
tions and cut-off would have been in granite, 
the soundness of which was suspect, and the 
excavation would have been in material 
varying from running sand and peat to 
weathered rock. A conservative estimate of 
cost was £900,000 for a total storage of less 
than 200 million gallons. 

The capital cost of new storage in 
Guernsey was thus approximately £5000 per 
1,000,000 gallons stored, and the average 
quantity used from this storage per annum 
was unlikely to exceed 25 per cent of the 
capacity of the reservoir. This meant a 
capital charge of £20,000 per 1,000,000 
gallons per annum used. Excluding deprecia- 
tion or repayment, interest charges would, 
at 6 per cent, be £1200 for 1,000,0000 gallons, 
i.e. 24s. per 1000 gallons. 

For an alternative supply, any cost below 
£1 per 1000 gallons was therefore worth 
consideration. The conversion of sea-water 
was the only alternative. 


SEA-WATER DISTILLATION 


The successful tender put forward for a 
sea-water distillation plant by G. and J. 
Weir, Ltd., was for a very high efficiency 
forty-stage plant, the performance of which 
was considerably in excess of anything pre- 
viously built. The total estimated cost, 
including local works, was £257,000. 

The object of the Guernsey installation 
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being to augment the supply during drought 
periods, it was decided that the risk of break- 
down or stops for maintenance could be 
accepted without standby. The water is 
being pumped to storage, and a forced stop 
of short duration would cause no serious 
inconvenience—merely the loss of that 
quantity of water which would have been 
produced during the stop. This, at the rate 
of 500,000 gallons per day, was unlikely to be 
significant. 

The distillate is, in fact, pumped into 
existing raw-water storage at Juas Quarry, 
which has a capacity of 120 million gallons, 
so that, mixing with existing stored water, it 
is unnecessary to aerate or to add chemicals 
to improve the potability. Mixing in the 
mains with other supplies would have been 
undesirable, and could have caused some of 
the troubles which so easily arise when 
different waters are mixed. 

The operating plant on the site may be 
considered under three main headings : 

(1) Boilers for providing operating steam. 

(2) Engine and alternator for electrical 
power. 

(3) Evaporator and auxiliaries. 

Considering these separately : 

(1) The Spencer-Bonecourt-Clarkson 
“Steambloc”’ oil-fired boilers with full 
automatic control are two in number, each 
capable of generating 13,000 Ib per hour from 
and at 212 deg. Fah. The working pressure 
is 245lb per square inch gauge, and the 
steam is not superheated. The boilers are of 
the three-pass fire-tube type and use 
fuel oil, the heating of which is thermo- 
statically controlled and may be done by 
steam or electricity. The usual auxiliaries 
(feed pump, fuel pump, fan, and the elect- 
ronic firing-control equipment) are ll 
mounted on the main boiler baseplate, and 
form one self-contained unit seated on a 
12in concrete slab dished for drainage. 
High-pressure steam is supplied from the 
boilers to the steam engine, air ejectors, and, 
if required, by way of a bypass valve direct 
to the evaporator heater. There are also 
connexions for heating circuits to the main 
and auxiliary oil-storage tanks. 

(2) The engine is a Belliss and Morcom 
enclosed compound engine without cylinder 
lubrication ; it develops 750 h.p. at 375 
r.p.m. with steam at 240 Ib per square 
inch gauge at the stop valve, exhausting at 
15 lb per square inch gauge. The question 
of providing a turbine in place of this engine 
was considered, but the efficiency of a small 
machine with a high back-pressure would 
have been such that it would have taken 
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more steam than was necessary to operate 
the evaporator. It was for this reason that 
the reciprocating engine was decided upon, 
although at first glance it may seem a 
retrograde step in these days of high- 
speed rotating units. 

_ The English Electric alternator is direct- 
coupled to the steam engine and generates 
550kW at 400V, three-phase, 50 cycles per 
second, at 0-8 power factor. This supplies 
the necessary power for operating the sea- 
water pump, the various circulating and 
other pumps on the evaporator, and the 
boiler auxiliaries—approximately 5O0kW if 
everything is on full load. The alternator is 
connected to the usual type of circuit-breaker 
and control cubicle with field regulator and 
automatic voltage control, thence through a 
main isolator to the busbars in the distribu- 
tion switchboard. An auxiliary 100kW mains 
supply is provided, which is interlocked with 
the alternator supply to prevent both being 
connected at once. This is used for starting 
up the plant and is adequate to run individual 
units for routine testing when it is not desired 
to run the whole plant. 

(3) The evaporator (Fig. 2), is a mild-steel 
shell divided into forty compartments or 
stages in two decks. There are twenty-four 
stages in the upper deck and sixteen in the 
lower. The stage width increases from stage 
40 to stage 1 to accommodate the greater 
vapour volume at lower pressure, thus en- 
abling an equal quantity of distillate to be 
formed in each stage. 

This structure is supported on concrete 
foundation walls 2ft 9in high. Although 
the total weight of the structure in working 
order is over 400 tons, the load on the 
foundations is less than | ton per square 
foot. The steelwork is fixed at one end only, 
so that it can expand. 

The steelwork was brought to site in pre- 
fabricated welded sections varying in weight 
from 3 tons to 16 tons. These sections were 
assembled on the foundations and welded 
to make the complete shell. This work had 
to be of a very high standard, as the finished 
shell was required to hold a 28in vacuum. 
It is pleasing to record that in spite of the 
complexity of the structure it was completely 
satisfactory on its first test. 

Each stage is a complete unit in itself, 
having an inlet weir near the bottom over 
which the brine runs and evaporates. Along 
the upper section of the stage are banks of 
aluminium brass tubes through which is pass- 
ed cooler brine. Thecondensate which forms 
on these tubes falls into a channel for collec- 
tion. The tubes are expanded into electro- 
plated steel tube plates welded to the main 
structure. 

Access manholes are provided in each 
stage, and in approximately every fifth stage 
inspection windows enable the operator to 
check visually the performance. 


AUXILIARIES 


The essential auxiliaries attached to the 
evaporator are described briefly as follows : 

The exhaust steam heater is a standard 
steam-to-water heat exchanger for providing 
the heat to operate the plant. 

Condensate and distillate coolers 
water-to-water heat exchangers with 
sea-water flowing through the tubes. 

There are three air ejectors for maintaining 
vacuum in the plant, a quick start ejector 
for getting initial vacuum, a main two-stage 
ejector for normal operation, and a small 
single-stage unit for maintaining the vacuum 
in the de-aerator. 

A booster pump for primary circulation 
pumps 45,000 gallons per hour against a 
friction head of 275ft. 


are 
the 


The recirculating pump for pumping 
through the recirculation system delivers 
180,000 gallons per hour against a friction 
head of 285ft, a free suction head of 12ft 
absolute, and a brine temperature 100 deg. 
Fah. This pump is in a sealed suction box 
below the level of the evaporator, to enable 
it to cope with the severe suction conditions. 

The brine pump discharges a maximum 
of 35,000 gallons per hour of brine to waste 
against a head of I5ft and the distillate 
pump a maximum of 22,500 gallons per 
hour of distillate to storage against a head 
of 60ft. 

The above pumps are all direct-coupled to 
electric motors and, with the exception of 
the booster pump, are of the vertical-spindle 


type. 


METHOD OF OPERATION 


The operating cycle of the plant, though 
somewhat involved due to the use of re- 
circulation, may be described as follows. 

Steam generated in the boilers at 245 Ib 
per square inch gauge passes to the com- 
pound steam-engine driving the alternator 
which supplies the electrical power required 
by the pumps. The exhaust steam, at 
15 1b per square inch gauge, is then fed to 
the exhaust steam heater, an orthodox heat 
exchanger with steam surrounding the tubes 
through which the recirculating — brine 
passes. This is the only point at which 
external steam heat is applied to the brine. 
A great deal of the power used in pumping is 
dissipated as heat in the brine, and will 
itself raise the temperature of the plant so 
that it makes a useful contribution to the 
heat input. After passing through the 
heater the condensed steam is returned to 
the boiler feed tank by way of the con- 
densate cooler. This increases the heat in the 
main incoming sea-water supply. The boiler 
supply is therefore a closed circuit having 
no direct connexion with the sea-water. 

Steam at boiler pressure also operates the 
air ejectors and, so far as the main air ejector 
is concerned, the condensed steam passes 
into the distillate tray in the first stage, so 
appearing ultimately as part of the distillate. 

A quick-start air ejector which can raise 
the vacuum in the whole plant to about 
1S5in in 10 minutes discharges to atmo- 
sphere, and a small single-stage ejector on 
the de-aerator into the boiler-feed tank. 

This completes the steam side, except for a 
small amount used for oil heating which is 
discharged to waste as a safety precaution in 
case of contamination by oil. 

Make-up water is normally supplied from 
the distillate, but provision is made to use 
mains water if the distillate is of unsatis- 
factory quality or at times when the evapora- 
tor is not operating, for instance during 
starting up. As this is an insignificant part of 
the running time, the boiler treatment is 
based upon the quality of the distillate which 
has total dissolved solids of about 50 p.p.m. 
and provides an ideal feed-water. 

Sea-water is supplied to the plant through 
a 12in main which discharges on the site. 
The water is used for cooling various units 
before going into the main evaporator. 
Branches supply the condensate cooler, 
distillate cooler, lubricating oil cooler, and 
the air ejectors. The amount of heat gained 
by the incoming water represents a corre- 
sponding recovery of the heat put into the 
plant. 

The sea-water next passes through the 
tubes in the first stage, so gaining heat 
from the condensation of the flashing vapour, 
this process being repeated in the second 
and third stages, after which a proportion 
is discharged to waste and the rest of the 
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water is boosted by feed pump through the 
remaining thirty-seven stages, heat hej 
gained in each stage, until after being 
through the fortieth stage, the Sea-Water 
now at a temperature of 189 deg. Fah, 
passes through a devaporiser and is sprayed 
into the de-aerator chamber where all = 
condensible gases are removed. This 
important in the prevention of COFTOsion i 
the main evaporator shell. All the wale 
passing through has first been de-aerated 
and so is free from carbon dioxide. 

At this stage the incoming feed is mixeg 
with the water being recirculated in the Plant 
and the combined quantity flows through the 
flashing chambers from the fortieth Stage to 
the first stage. 

As in each deck all stages are at the same 
level, and as there is only a very small 
vacuum difference between successive Stages 
the flow—at the rate of approximately 
230,000 gallons per hour—is maintained 
thermodynamically rather than hydraulically 
It is for this reason that a very close thermal 
control of the plant is essential. 

The brine in each stage is at the flash 
temperature for the vacuum in that stage and, 
aS a consequence, a proportion turns to 
vapour which is condensed by the tubes ip 
the top of the stage and drawn off as distillate 
This distillate passes from stage to stage, as 
does the brine, and the aggregate amount of 
the products of all the stages is drawn off 
from the first stage by the distillate pump, 

Both the flashing brine and the distillate 
pass through the stages in the opposite 
direction to the feed and the recirculation, 
This ensures a constant temperature-dif- 
ference in all stages, namely, 74 deg. Fah. 
between brine and recirculation, and 10 deg. 
Fah. between brine and incoming feed. 

The recirculating brine is drawn from the 
first stage by the recirculating pump and is 
fed through a series of secondary tube banks 
from the fourth stage to the fortieth stage, 
being heated in each stage by the condensa- 
tion of flashing vapour, thence through the 
exhaust-steam heat-exchanger where it re- 
ceives the additional heat necessary to 
reach the required temperature for flashing 
in stage 40. 

The recirculated brine is mixed with that 
from the primary circulation in the de- 
aeration chamber as mentioned above, the 
temperature of the mixture being 197-5 deg. 
Fah. 

This mixture, having passed through the 
flash chambers and having provided its 
appropriate amount of distillate, reaches the 
first stage at which point the brine pump 
draws off a sufficient quantity to keep the 
total dissolved solids to the necessary level. 
It is usual to maintain this at double the 
concentration present in the original sea- 
water. 

To summarise, the incoming sea-water 1s 
pumped through a primary circulation sys- 
tem, de-aerated, mixed with recirculating 
brine, and passed through the flash chambers 
from stage 40 back to stage 1. At this 
point distillate and brine are withdrawn equal 
in quantity to the feed, and the balance of 
the brine is recirculated through the secon- 
dary system to the exhaust steam _ heater, 
thence back through the de-aerator to the 
flash chambers. 

It takes about twelve hours to start the 
plant from cold and get it on to load. Care 
is needed during this operation to maintain 
proper temperature and vacuum conditions 
throughout the plant during the build-up t 
operating level. This will be clear when it's 
appreciated that the temperature difference 
between adjacent stages in the evaporator 
shell is only 24 deg. Fah., and upon this 
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re gradient depends the satis- 
ee om of the plant. During the 
fat of starting it would seem that a 
‘inimum of three men would be required, 
. two men can handle the plant without 
difficulty when on load. 


Elaborate instrumentation is a vital feature 
in view of the complexity of the plant. It is 
essential to have adequate information at all 
stages of the process to enable corrective 
action to be taken in the event of any fault 
in operation. 


Engineering in Railway Modernisation 


A two-day railway modernisation conference in the form of a joint meeting of 
the Institutions of Civil, Mechanical and Electrical Engineers was held in London 


on May 3 and 4. 


Five papers were presented for discussion. 


We give below some 


extracts from the first of these, a contribution by Mr. R. C. Bond, M.1.C.E., 
M.L.Mech.E., Technical Adviser, British Transport Commission, entitled “* The 


Engineering Aspects of the Modernisation Plan for British Railways.” 


This 


covers in broad outline the subjects dealt with individually by the other conference 
papers on civil engineering, mechanical engineering, electric traction, and signal 
engineering and telecommunications. 


ROM a consideration of the main 

objectives of the modernisation plan for 
British Railways, it is shown in this paper 
that two operating requirements are decisive 
in determining the kind of work which the 
engineering departments must accomplish. 
They are increased speed for all services, 
and in suburban areas a more intensive 
grvice combined with higher speeds, for 
both of which line capacity is a vital consider- 
ation. Maximum line capacity is obtained 
when all trains run at the same speed and it 
isincreased proportionately by any narrowing 
in the speed range. The paper illustrates, by 
means of a diagram, the effect of narrowing 
the speed range of passenger and freight 
traffic from 90/25 m.p.h. to 90/55 m.p.h. 
The example is taken of a goods train 
inserted between two expresses running at 
% mp.h. over a typical section of route 8 
miles long, mechanically signalled for a 
four-minute headway between expresses. 
Raising the goods train speed from 25 to 
55 m.p.h. is shown to reduce the interval 
between the two express trains from 21-6 
minutes to 9-3 minutes. 

The most important single feature of the 
plan, the paper observes, and the one which 
has the most far-reaching consequences, is 
the decision to replace steam as the predomin- 
ant form of motive power by electric and 
diesel traction. A brief outline is given of 
the changing conditions which made _ this 
decision necessary, and the paper proceeds 
as follows. 


THE REPLACEMENT OF STEAM 


The higher average speeds of the future 
are, in general, to be attained within the 
present maximum of 90 m.p.h. Thus, 
acceleration and sustained speed up rising 
gradients become of paramount importance. 
The attainment of any desired speed or rate 
of acceleration is simply a matter of providing 
and applying the requisite horsepower per 
ton to be moved, and is quite independent 
of the manner in which it is produced. 
But in the matter of acceleration from the 
lower speed ranges, electric and diesel loco- 
motives have a clear advantage in relation to 
total weight and nominal power. 

The drawbar-pull/speed curves of the three 
\ypical locomotives are shown in Fig. 1. The 
superiority of the electric locomotive in 
drawbar pull available for acceleration at all 
speeds below 90 m.p.h. is evident. The 
advantage in this respect of the diesel com- 
pared with steam is not very great above 
30 m.p.h. when related to the maximum 


performance designed into the steam loco- 
motive, which, however, demands a rate of 
firing beyond the sustained capacity of a 
single fireman. Although such output can 
be, and often is, attained for a short time 
by drawing on the reservoir capacity of the 
boiler, the sustained effort of the locomotive 
for periods of an hour or more could not 
normally be relied on to be appreciably 
greater than shown by curve B in Fig. 1. 
It is the difference between this curve and that 
for the diesel which really represents the 
difference between them in everyday capacity. 
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Fig. 1—Drawbar-pull/speed curves 


The diesel locomotive can at all times exert 
its full power if required, whereas the steam 
locomotive is subject to a human limitation. 
Mechanical stokers have been used to bridge 
the gap between the two levels of per- 
formance, but the serious reduction in the 
thermal efficiency of the locomotive has 
rendered this solution quite uneconomic in 
Britain. 

While each of the locomotives could, at full 
maximum output, haul a train of 500 tons 
at 90 m.p.h. on the level, the steam locomo- 
tive, working under the conditions repre- 
sented by curve B, would reach only 70 
m.p.h. with this train. The time taken to 
attain 70 m.p.h. from starting would be 
2} min., 33 min., and 163 min. respectively 
for the electric, diesel, and steam locomotive, 
and the time to run the first 20 miles, on 
level track, would be 15 min., 153 min., and 
204 min., representing average speeds of 
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80, 764, and 594 m.p.h. Although the limit 
of power from steam locomotives within the 
British loading gauge and permissible axle 
loading had not quite been reached, the 
output required to meet the conditions of the 
future could have been developed only at 
the expense of excessively high and uneco- 
nomic combustion and steam rates. 

The success which on any normal engineer- 
ing basis had attended the adoption of the 
newer forms of motive power in European 
countries and the United States lent strong 
support to the view that similar results could 
be obtained on British Railways. The case 
for the replacement of steam-hauled trains 
on a very wide range of passenger services 
on the ground of reduced operating costs 
had already been proved by the successful 
introduction of multiple-unit diesel trains. 
For the remainder of the traffic, necessarily 
locomotive-hauled, it had become sufficiently 
clear that, pending electrification, and on 
those routes where electric traction can never 
be justified, diesel locomotives properly used 
could produce substantial savings in operat- 
ing costs. 


ELECTRIC TRACTION 


In respect of standard of performance 
and reliability, electric traction is the best 
means yet devised for operating a major 
railway system. From a review made by a 
Joint Committee of the Railway and London 
Transport Executives, it appeared that about 
4000 route-miles carry traffics which, at 
their present and probable densities, are well 
above the level at which a sound economic 
case for electrification can be established. 
The ultimate objective must clearly be to 
extend electrification to all routes on which 
it can be financially justified. The present 
programme embraces five separate areas 
and work is proceeding on the basis that 
electrification should be completed on 
approximately 600 route-miles during the 
next few years. 

A major technical decision was taken in 
adopting high-voltage single-phase a.c. at 
industrial frequency as the future standard for 
electrified lines, except for extensions to the 
existing routes on the Southern Region. 

A comparison of the characteristics of 
a.c. and d.c. locomotives and multiple-unit 
power equipments confirms the advantages 
of the a.c. system. Electric locomotives can, 
for short periods of time, draw from the 
supply network an amount of power much 
greater in proportion to their weight than 
can be produced by steam or diesel locomo- 
tives. Their tractive effort over a wide range 
of speed is limited only by the adhesion 
available which, in its turn, is determined 
not only by axle loading, bogie design, and 
track condition, but also by the control 
system of the motors. Transformer-fed a.c. 
locomotives, with their motors permanently 
connected in parallel, are able to utilise the 
available adhesion to better effect under all 
conditions than d.c. units, in which the 
motors are necessarily connected in series 
when maximum tractive effort is required. 
As a consequence, for the same traffic 
performance, a.c. locomotives can be lighter 
than their d.c. counterparts, to the extent 
that B-B a.c. locomotives would be adequate 
under conditions which, with d.c. traction, 
would require C-C locomotives, unless 
recourse was had to double-heading the 
heaviest trains. 


DIESEL TRACTION 


At the time the new long-term motive 
power was decided, the second of two five- 
year plans for the substitution of steam loco- 
motives by diesels for shunting was already 
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well on the way to completion. The multiple- 
unit trains with underfloor engines were 
beginning to prove themselves. There was 
thus a solid foundation of experience on 
which to build for the future. But a great 
deal had, and still has, to be learned about 
the design, operation, and maintenance of 
locomotives for main-line work. 

It was decided in 1954 to embark on a 
relatively large-scale trial of diesel locomo- 
tives for main-line service and 174 of various 
types were ordered. Decisions on general 
and detailed design features which will 
best meet all the conditions can only be 
established by practical operating and main- 
tenance experience. There were thus included 
in the first orders, as a matter of deliberate 
policy, seven makes of engines, eight designs 
of transmission, electric and hydraulic, and 
mechanical parts from seven locomotive 
builders. The original intention was that 
these locomotives should be exhaustively 
tested under everyday working conditions 
over a period of about three years, with a 
view to selecting the minimum number of 
types for adoption as standards to which 
future bulk orders would conform. In the 
event, however, it was felt essential to proceed 
more rapidly and thus to secure the economic 
advantages of diesel locomotives earlier than 
originally planned. 

When main-line diesel locomotives were 
first introduced in Britain the relations 
between the total of their capital charges and 
other costs, and those of steam locomotives 
were such that diesel locomotives could not 
be justified financially unless they ran 
substantially higher mileages per annum 
than the steam locomotives they replaced. 
.More recently, however, the relative costs of 
coal and oil have moved considerably in 












































favour of diesel locomotives. Fig. 2 shows 
$ 50 rs 

| PO P 

S 40 od ot 
§ PT ooo 
= 48 aS 

S 30 he ae 

S yop 

= 20 a 

~ 

S ot A 

37 

z / 

2 0 25 50 75 100 125 150 
° ANNUAL MILAGE PER LOCOMOTIVE x 1000 


Fig. 2—Typical annual costs for locomotives 


annual costs for various operating mileages 
for a typical case representative of conditions 
as they have so far emerged in Britain, 
details of which are shown in the accom- 
panying table. 

The most favourable results are derived 
when diesel traction displaces steam com- 
pletely in definite areas, the locomotives and 
multiple units being based on maintenance 
depots and districts to which steam loco- 
motives will no longer be allocated. So far 
as possible this pattern will be followed in all 
Regions ; and in schemes so far authorised 
2963 steam locomotives, averaging 31,100 
miles per annum, are being replaced by 
1434 diesel locomotives, the average annual 
mileage of which will be 63,600 miles. It is 
expected that by the end of 1963 approxi- 
mately 2500 main-line and 2000 shunting 
diesel locomotives will be in service. 


CiviL ENGINEERING WORK 


Much of the work being undertaken by 
the civil engineering department is influenced 
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Steam (class 7 M.T.) Diesel (2300 h.p. Type 4) 
Miles perday ... ... "100 150 200 320 480 100 150 200 | 399 Pi 
Miles per annum... 31,000 47,000 62,000 | 100,000 | 150,000 31,000 47,000 62,000 | 100,000 soon 
Cost per | Cost per | Cost per | Cost per | Cost per | Cost per | Cost per | Cost per | Cost per |G 
mile mile mile mile mile mile mile mile | mile Cost pe 
d. d. d. d. d. d. ‘ E d Mile 
Interest and renewals...) 124 84 64 4 24 47 31 234 14} q. 
Operating costs : 10 
Stabling and servicing 19 122 10 62 5 9 6 44 3 
Fuel, water lubricants 39 39 39 39 39 19 19 19 19 2 
Maintenance... ... 304 27 25 214 194 25 23 20 18 9 
Train crew ... ... ... 15 15 15 15 15 14 14 14 14 ; 
116 102 954 86 81 114 93 81 7 684 wa 
Total amount costs: £| 14,985 19,975 24,670 35,835 50,625 14,725 18,210 20,925 28,540 rT 
i 


Price levels as at the end of 1959 


by the change of motive power allied to 
higher speeds and more intensive services 
and the imperative need to reduce main- 
tenance costs. 

Experience in other countries has shown 
that diesel and electric locomotives with 
heavy axle loads, and wheels substantially 
.Smaller in diameter than steam locomotives, 
impose increased stresses on the track which 
can result in higher maintenance costs and 
shorter life. To counteract these tendencies 
it was clear that the track improvement 
policy already adopted would require some 
further development. Preparation of the 
track in advance of widespread diesel and 
electric traction by formation strengthening, 
improved drainage, and deeper ballasting is 
considered to be essential. It was further 
decided that elimination of rail joints 
wherever practicable would help to avoid 
increased track-maintenance costs and reduce 
the possibility, otherwise present, of a 
substantial shortening of track life. 

The advantages of long welded rails had 
been appreciated for some time and experi- 
mental stretches had been laid. By reason, 
however, of the more economical spacing of 
sleepers on British Railways and physical 
features restricting the depth of ballast in 
many places, the conditions necessary to 
ensure the stability of long welded rails in 
Britain had to be fully established. A further 
point to be considered was the need, with 
long welded rails, to modify the technique of 
laying prefabricated 60ft track sections which 
had proved so successful. The outcome of 
the studies has been the adoption of long 
welded rails on prestressed concrete sleepers 
as the main-line track standard for general 
use. Although the first cost of long welded 
rails on concrete sleepers is higher than for 
jointed track on timber sleepers, it is con- 
fidently expected that maintenance and 
renewal costs, even under the more arduous 
conditions imposed by electric and diesel 
traction, will be substantially reduced. Depots 
for the production of long welded rails have 
been established in each of the Regions, 
equipped to produce approximately 320 miles 
of welded track each year. 


SIGNAL ENGINEERING 


Under this heading the paper again refers 
to increasing track capacity, and shows, by 
reference to the typical eight-mile section 
mentioned earlier, how resignalling with 
modern equipment reduces the headway 
between consecutive expresses running at 
90 m.p.h. from 4 min. to 1-6 min., and with a 
freight train travelling at 55 m.p.h. inter- 
posed between two expresses, the time interval 
between them over the eight-mile stretch is 
reduced by 25 per cent from 9-3 min. to 
6-9 min. 

The paper continues: More than 300 
track-miles have been equipped with colour 
light signals and fifty new boxes have replaced 
250 old boxes. During the next few years 
colour light signals will be installed on a 





further 3000 miles of track and 125 new 
signal boxes will replace 700 which will 


closed. 


A further development in modern signal. 
ling is the system known as C.T.C. (centralised 
traffic control), in which long lengths of cop. 
tinuously track-circuited single-line route 
with intermediate passing loops can be cop. 
trolled from one signalbox only. A branch 
on the Southern Region is already operated 
by this system, the use of which will 
extended considerably. In some cases C.T.C 
will enable lightly loaded double-track routes 
to be converted to single track without , 
proportionate loss of line capacity. 

The desirability of installing the auto. 
matic warning system of train control mor 
widely has been a subject to which British 
Railways and the Ministry of Transport’s 
Inspecting Officers have given a great deal of 
consideration. 
system combining the best features of the 
two then in use on the Western and London 
Midland Regions respectively should bk 
developed for adoption as standard on all 
main-line routes of British Railways. The 
work is planned to be completed over a 
ten-year period. By the end of 1963 mor 
than 10,000 locomotives and multiple-unit 
vehicles will be fitted with cab equipment, 
and 1800 route-miles of line, in addition to 
Western Region routes already equipped, will 
have the ground equipment in use. Although 
the lead in the development of the new 
system has been taken by the signal engineer, 
this work, like so much else in railway engin- 
eering, has in fact involved close collabora 
tion with other engineering departments, 
notably in this case with the mechanical 
engineers in designing and perfecting the 
equipment mounted on the locomotives. 


It was decided in 1948 that a 


CONCLUSION 


It is important to regard the British 
Railways modernisation plan not as an end 
in itself but rather as one of a number of 
means to the end of restoring and maintaining 
the operations of British Railways, essential 
to the life of the nation, on a thoroughly 
efficient basis. Six years have elapsed sinc 
the plan was launched. The last steam loco- 
motive has been built for British Railways 
and it is more than twelve months since the 
train mileage run by electric and diesel 
traction combined exceeded that run by 
It would, however, be unwise t 
predict the rate at which the plan will proceed 
to completion. 
speak of modernisation as having aly 
completion. The end of 1970, perhaps earlier, 
perhaps later, depending on economic 
other factors largely outside the control of 
those responsible for the direction of British 
Railways, will see a railway system second 
to none. But this will not be the end. By its 
very nature a transport system must com 
stantly adapt its resources in accordance 
with changing needs and economic develop 


steam. 


ments. 


Indeed it is misleading to 
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Extreme Temperature Hydraulic. 
and Lubricating Fluids 


HERE have now been announced, as the 
Tieuits of an exchange of technical information 
and patent rights between the General Electric 
Company and Imperial Chemical Industries, Ltd., 
silicone fluids for use as hydraulic fluids or lubri- 

ts in severe environments. These fluids are 

“ Silcodyne,” and are at present two in 
number; “Silcodyne” H, a straight fluid for use in 
hydraulic systems where it is not exposed to other 
icals, and “ Silcodyne” M which includes 
anti-oxidant additives to allow it to be used as an 
engine oil. They are not toxic, with the reserv- 
ation that they may irritate the eyes. 
“Silcodyne ” H promises to eliminate the need 
for a plurality of different fluids for different 
tems and there are many demands for fluids 
with the low flammability of “* Silcodyne.” 

High-Temperature Stability —The high-tem- 

ture stability of “Silcodyne”’ H is exceptional. 

“ Silcodyne ” H_ is stable to 600 deg. +20 deg. 
Fah. (316 deg. +10 deg. Cent.) in static tests 
(ie. decomposition is nil). The decomposition 
rate above 600 deg. Fah. (316 deg. Cent.) is 
linear with temperature and rises to 2 per cent 
per hour at 700 deg. Fah. (370 deg. Cent.). It 
is important to provide a pressure release point 
since the breakdown products are volatile. 

It should be noted that the Spontanous Ignition 
Temperature of the break-down products is no 
lower than that of the original ‘‘ Silcodyne”” H 
and, moreover, falls off relatively slowly 
with increasing pressure. Although oxidation 
stability is not important in hydraulic fluids— 
because the systems can be sealed and all air 
removed—it is noteworthy that no oxidation of 
“ Silcodyne ” H occurs until a temperature of 
430 deg. Fah. (220 deg. Cent.) is reached. 

Dieseling is not a hazard since the system is 
not pressurised with air, but the critical com- 
pression ratio is 14-7 to 1 for “* Silcodyne ” H. 

Viscosity/Temperature Characteristics.—Since 
hydraulic systems are under high loads, most of 
the bearings have to operate under hydrodynamic 
conditions. | Viscosity/temperature character- 
istics are, therefore very important when the 
system has to operate over a wide temperature 
range. “ Silcodyne ” H retains to a large degree 
the desirable low rate of change of viscosity 
with temperature which is a_ characteristic 
property of silicone fluids. 

Action on Metals.—Copper is the only common 
metal with which “* Silcodyne ” H presents any 
problems at temperatures below 500 deg. Fah. 
(260 deg. Cent.). Up to bulk fluid temperatures 
of 475 deg. Fah. (246 deg. Cent.) it is possible to 
use copper, but corrosion must be expected in 
parts of the system at higher temperatures. It 
is safest to avoid copper at bulk fluid tempera- 
tures above 475 deg. Fah. (246 deg. Cent.). It 
is necessary also to ensure that there is no copper 
in the fluxes used for welding thermocouples and 
that all-welded, rather than brazed, construction 
is employed for system components. 

Many bronzes and beryllium copper can be 
used successfully. Aluminium bronzes, such as 
Mueller 224K and Mueller 600, are satisfactory. 
Aluminium and magnesium are attacked at 
high pressures and temperatures above 640 deg. 
Fah. (337 deg. Cent.). This is prevented by a 

large bulk of steel, e.g. in one system, steel gears 
in an aluminium case operated satisfactorily. 

Steels should preferably be selected from 
standard tool steels, high temperature vacuum 
melt steels, and high-carbon stainless steels. 
Steels with low carbon content, i.e. soft steels, 
are suitable for tubing. For rubbing surfaces, 
an essential feature of the steels is that they 
contain carbon converted to carbide by heat- 
treatment, any of the carbides (Ti, Cr, &c.) 
being suitable. “Silcodyne” H can also 
lubricate graphite and cast iron. 

A good bearing surface is nitrided nitralloy. 

Often, in operation, a thin brown film is formed 
on bearing metals. This has the effect of improv- 
ing lubricity by providing a laminar film. 

Compatibility with Non-Metallic Materials.— 
(a) Phosphorus compounds are incompatible 


with “ Silcodyne ” H, and blends of “* Silcodyne ” 
H with other fluids containing phosphorus com- 
pounds as additives should be avoided. 

(6) Chlorine compounds should also be 
avoided. 

(c) Elastomers: up to 350 deg. Fah. (176 deg. 
Cent.) most of the usual elastomers are not 
greatly affected by ‘“‘ Silcodyne” H though in 
most cases shrinkage due to leaching of plasti- 
cisers will be noted. “Poly FBA” will stand up 
to temperatures approaching 400 deg. Fah. (204 
deg. Cent.). “Viton” is applicable up to 500 deg. 
Fah. (260 deg. Cent.) and down to —40 deg. 
Fah. (—40 deg. Cent.). However, at the extremes 
of the temperature range, the mechanical 
strength of elastomers is not generally good 
enough for dynamic seals. 

(d) Carbon seals cause no problems in 
hydraulic systems provided there is no continuous 
flow of fluid over the face of the seal. This 
flow may be very small, say, two drops per hour. 
Very coarse carbons should be avoided ; phenolic 
resin-filled and metal-filled carbon seals have been 
used successfully. 

Hydrolytic Stability—Problems due to hydro- 
lysis will not normally be encountered in hydraulic 
systems using “‘ Silcodyne ” H. 

Bulk Modulus.—Silicones have a low bulk 
modulus. Most fluids have a bulk modulus at 
room temperature of 300,000 Ib per square inch, 
whereas for “ Silcodyne ” it is about 150,000 Ib 
per square inch. At 700 deg. Fah. (370 deg. 
Cent.), however, the value is still 30,000 lb per 
square inch. The bulk modulus of any fluid 
falls off rapidly at the point where decomposition 
commences, but with “‘ Silcodyne ’» H decompo- 
sition does not commence until approximately 
600 deg. Fah. (316 deg. Cent.) : this is much 
higher than most other hydraulic fluids. 

The following points must therefore be borne 
in mind when designing hydraulic systems using 
* Silcodyne ” H : 

(i) A big reservoir should be provided. 

(ii) The system should be pre-pressurised with 
nitrogen. 

(iii) The components should be large enough 
to compensate for the low bulk modulus. How- 
ever, it will not be necessary to compensate for 
such a large change of bulk modulus with 
iincrease in temperature as for other fluids. 

The low modulus at low temperatures com- 
mends “ Silcodyne ” for use in liquid springs. 

The Design of Components.—Design consid- 
erations with “ Silcodyne” H are: 

1. PUMPS. 

(a) Delivery Pumps.—Many of the pumps 
used to deliver the fluid in hydraulic test rigs 
are of the same standard gear types used to 
deliver lubricants from one part of an engine to 
another. Where they are run with a shaft in a 
housing it is desirable to fit a bronze or cast iron 
bush on the shaft. 

(b) Aircraft Hydraulic Pumps (Piston Type).— 
Pistons should be as long as possible to give a 
large bearing area. During the return stroke of 
the piston, the fluid is under a partial vacuum 
and, if cavitation occurs, corrosion may be 
expected. It is essential to pressurise the input 
side of the pump to prevent this. Air should not 
be used for pressurising the system as carbon 
dioxide dissolves in the fluid and destroys its 
lubricity. Air is also undesirable because of the 
hazard due to dieseling which can occur in 
hydraulic systems under certain circumstances. 
Even with nitrogen pressurisation a floating piston 
or diaphragm should separate the fluid from the 
gas to prevent dissolution of nitrogen. A 
pressure of 20lb to 30 lb per square inch is 
sufficient. 

Knuckle pins should be designed to allow 
fluid to get in behind the pin. 

In some pumps a valve plate, usually of 
bronze, covers and uncovers the valve ports, and 
lubrication is provided solely by fluid leaking 
through. Because of the low force of adhesion of 
silicone fluids it is necessary to design the system 
so that the fluid is under pressure at this point. 
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In some pumps the pistons are operated by an 
eccentrically loaded tilting ball or roller bearing 
which cannot be fully submerged in the fluid. 
This normally relies for lubrication on the pick- 
up of oil from the pump. Silicones will not 
pick up in this way, again because of the low 
force of adhesion. In systems designed for 
“* Silcodyne ”’ H this is compensated for by : 

(i) Increasing the flow of the fluid by up to 
five times ; 

(ii) Positioning jets to direct the fluid into the 
race ; 

(iii) Increasing the clearance between the 
balls and retainers in order to provide more 
room for the fluid to get under the balls. 

2. FILTERS. 

When porous metal filters are used, all-welded 
construction should be employed. 

After many hours at high temperatures it may 
be necessary to clean the filters. The procedure: 

(a) Back-wash ; (6) Wash out with caustic 
soda solution ; (c) Wash out the caustic soda. 

3. ACTUATORS. 

In practice, the temperature of the actuators 
may rise considerably above the bulk temperature 
of the fluid. In one system ‘ Silcodyne ” H has 
withstood 680 deg. Fah. (360 deg. Cent.) for 
six hours and, after draining, the actuators were 
found to be clean and undamaged. This remark- 
ably high stability allows considerable flexibility : 
most other fluids must be continuously circulated 
to avoid long dwell-times at such temperatures. 
680 deg. Fah. (360 deg. Cent.) should, however, 
be regarded as the upper limit of temperature 
for ** Silcodyne”’ H. 

Elastomers are generally too weak for seals in 
actuators and it is suggested that piston rings 
should be used. In order to obtain the greatest 
advantage from the viscosity characteristics of 
“* Silcodyne ” H, the edges of the piston ring 
should be chamfered. 

Although conditions are not completely 
dynamic at the end of actuator shafts, elasto- 
meric seals will not generally withstand the 
conditions, and it is again desirable to use metal 
seals. One principle which has been employed 
here is the use of seals made from metals which 
will not alloy. An example of such a system is 
highly heat-treated stainless steels with bronzes 
or sprayed aluminium oxide. 

4. PIPING. 

If the system has to operate at high tempera- 
tures and pressures, normal screw-type couplings 
will leak. Stainless steel tubing should be used 
throughout. This material is hard to flare and 
the normal tool leaves a finish that leaks with 
“Silcodyne”” H. It is suggested that either 
machine flaring should be used or all joints 
should be welded : the latter is by far the best 
system. Pipe dope should be avoided. 

5. DEAERATION, 

Most high-temperature fluids dissolve air at 
room temperature. At atmospheric pressure and 
room temperature “* Silcodyne ” H will dissolve 
up to 22 per cent of air. This is preferably 
removed before installation by conventional 
deaeration equipment. 

For use in other than closed systems, ** Silco- 
dyne” M is available. This is, as mentioned 
above, treated with anti-oxidants, and in a 
panel “‘ coking” test (the deposit that forms is 


TABLE I—Load Carrying Ability-Shell Four-Ball Tester 











Load causing metal contact 
and loss of film lubrication 
(Kg.) 
212 deg. Fah. 400 deg. Fah. 
Film (100 deg. Cent.) | (205 deg. Cent.) 

“ Silcodyne "* M ‘ 45 38 
* Silcodyne "’ H ‘ 40 | 30 
Diester a4 esd 130 | 100 
Petroleum... .. ‘i 70 | 50 
Methy! silicone ; 20 15 
20 per cent pheny! silicone 5 | 1 


TABLE IIl—Falex Test 





Ultimate seizure load (gauge) 
in Ib using No. 8 steel pins 


Fluid against V-blocks 
“ Silcodyne ” M ; 1,200 
“ Silcodyne ”” H ‘ 1,100-1,000 
Petroleum ... ‘ 850 
Diester se je 1,400 
Methy! silicone ... Less than 300 


Methylpheny! silicone Less than 300 


(25 M per cent phenyl) 
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in fact a gel of the silicone polymer) at 750 deg. 
Fah. “ Silcodyne”’ M_ will deposit 30 m.g. to 
500 m.g. of “ Silcodyne’*’ H. However, the 
rate of oxidation is found to be critical in one 
instance, and that is on (the many) engines with 
carbon seals ; the seal is satisfactory if only air 
or only “* Silcodyne ”’ reach it, but if ** Silcodyne ” 
comes into intimate contact with oxygen absorbed 
on the carbon a coherent solid polymer is formed. 
This debars the use of seals with air passing 
inward across them, as in British practice, from 
engines lubricated with silicone fluid; if, 
however, the seal is at all times restraining the 
outward passage of the fluid (the leakage need 
be only nominal) satisfactory operation can be 


achieved. The feasibility of this has been 
demonstrated on a rig test reproducing the opera- 
tion at 1200 deg. Fah. of the turbine bearing of 
a General Electric J-93 supersonic turbojet. 

As indicated in the description of ** Silcodyne ” 
H above, these fluids do not adhere strongly 
(see Table I) and in fact the increased static 
friction between metal parts lubricated with 
** Silcodyne ** M has been demonstrated by an 
increase of 50-100 per cent in the efficiency of 
constant speed generator friction-drives (Lycom- 
ing drives, but not, it is understood, those made 
under licence by Rotax, are operational with 
** Silcodyne’’ M.) These fluids act to inhibit 
total seizure, as is shown by Table II. 


Ffestiniog Heavy Current Switchgear 


poe heavy-current, high-breaking-capacity 
switchboards are being supplied by The 
General Electric Company, Ltd., for the Ffes- 
tiniog pumped storage scheme in North Wales. 
Each switchboard is rated at 16kV, ISOOMVA 
and consists of three panels : the two end units 
contain 3000A oil circuit breakers and the 
central unit, the busbar connections between the 
6000A and 3000A busbars. To keep down the 
eddy-current losses extensive use is made of non- 
magnetic steel in the busbar chambers and of 
non-magnetic alloys in the framework. 

In the Ffestiniog scheme the power plant 
comprises four 93MVA _ generator/motor sets, 
each circuit being controlled by a 3000A oil 
circuit breaker. In normal power generation 
schemes the alternator is connected direct to 
the step-up generator-transformer, switching 
being carried out on the high-voltage side of the 
transformer. With a pumped-storage scheme 
power can flow either way; therefore switchgear 
is needed between the power plant and the 
generator-transformer. Because of the com- 
paratively low voltage and the proximity of the 
switchgear to a large power source, a non- 
standard, heavy-current, high-breaking capacity 
unit, as described here, is to be used. 

The general layout of one-half of the heavy- 
current switchgear at Ffestiniog is seen in the 
diagram. Two identical single-busbar three- 
panel switchboards control the circuits of the 
four 93MVA generator/motors, by means of the 
3000A oil circuit-breakers in the end panels of 
each switchboard. Busbars run the length of 
each switchboard and from the centre panel of 
each board, tee-off connections go to the two 
16/290kV, 160MVA generator-transformers. 





inside the building to link each generator- 
transformer with its three-panel switchboard. 
These busbars are of 84in o.d. and 7}in i.d., and 
are mechanically protected on the outside by a 
layer of binding wire which also acts as an 
earthing sheath. The busbars are mounted at 
3ft 3in centres and are brought from each 
switchboard through the switch-house wall to 
the generator transformers situated about 10ft 
away. Two jointing chambers, one oil-filled 
unit inside the switch-house and an air-insulated 
unit outside, split each busbar into three sections. 
Flexible laminations in these jointing chambers 
allow for busbar expansion, and silver-plated 
joints prevent undue temperature rise. An earth 
bar is taken from each oil-filled busbar jointing 
chamber inside the switch-house to the neutral 
point of the appropriate generator-transformer. 

Connections between the 6000A and 3000A 
busbars are made inside an oil-filled chamber 
contained in the centre panel. Copper strip 
connections are taken from the main 6000A 
busbars to spherical clamping arrangements 
bolted to the 3000A tubular busbars. From 
each clamping point a tapping is also taken to 
supply the 1OOOkVA station transformer. This 
tapping is connected to a long “ Bakelised ~ 
paper bushing extending from the busbar cham- 
ber to a cable box at the rear of the unit. At the 
cable box end this bushing passes through a 
small chamber from which a connection is taken 
from each phase for a voltage transformer 
at the back of the panel. This three-phase class 
*B” voltage transformer is used for synchronis- 
ing and is rated at 200VA per phase, isolation 
being by a hand racking mechanism. 

Each bushing also carries a_ bar-primary 
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(Above) Heavy-current switchgear for Ffestiniog pumped-storage 


scheme : 


(Right) 3000A, 1S00MVA, 


pumped-storage scheme 


one half of installation 


16kV oil circuit-breaker for Ffestiniog 
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station transformer _ protective sc 
3000A Oil Circuit-Breakers.— Fach end pan 
of both switchboards houses a 3000A fou 
ISOOMVA, double-break oil circult-beak® 
(illustrated), together with protective and — 
ing current transformers and a voltage ro 
former. Each circuit breaker is fitted wih 
solenoid-operated closing mechanism which : 
be controlled remotely or from the Switch bon 
itself. Raising and lowering of a CIFCuit-break 
is carried out electrically by a simple lifting 
screw-hoist gear. When the circuit breaker © 
lowered from its service position Protective 
shutters close over the spouts to allow safe pom 
tenance inside it, for which it can be rigidly held 
in the isolated position and the tank removed 
Some of the protective current transformers 
have to be located on the feeder side of the 
3000A circuit-breakers. Therefore current trans- 
formers chambers are provided at the top rear 
of the 3000A panels. There are separate earthing 
arrangements for each circuit breaker, and a 
full complement of interlocks is also incorporated 
Protective Schemes.—The main protection 
fitted to each generator/motor is the usual 
circulating current system in which the currents 
entering and leaving the protected zone are 
compared, any difference indicating a fault. | 
requires two sets of three current transformers 
for each generator/motor. One set is located 
inside the G.E.C. switchgear on the busbar 
side of the 3000A circuit-breaker. Next to these 
bar-primary current transformers is another 
set supplying a three-pole overcurrent relay ; in 
addition a single-pole earth-fault relay is con- 
nected in the neutral lead. 
Duo-bias protection is fitted to both generator- 


transformers. Each can be supplied by two 
generator/motors through the 3000A circuit- 
breakers. It is therefore necessary to mount 


bar-primary current transformers on the feeder 
side of the circuit breakers and, for each switch- 
board, to connect them to a common set of inter- 
posing transformers located in the centre panel. 

Any fault arising on the 16kV busbar system 
immediately causes the tripping of both 3000A 
circuit-breakers and also of the 275kV switch- 
gear at the Trawsfynydd switching station. 

The station transformer is also protected by a 
Duo-bias scheme, the relevant current trans- 
formers being mounted in the centre panel of 
the switchboard. Since there is no switchgear 
on the 16kV side of the station transformer, 
operation of the Duo-bias protection causes the 
m.v. breaker to trip and also intertrips the 274kV 
side of the system. Back-up overcurrent and 


earth-fault protection is provided on the 415V 
side of the station transformer. 
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Chairman of The D.S.I.R. Research 
Council 


Tue Lord President of the Council and Minister 
for Science, Lord Hailsham, has appointed Sir 
Harold Roxbee Cox as chairman of the Council 
for Scientific and Industrial Research for five 

¢ from October 1, 1961. He will succeed 
Sir Harry Jephcott, who has been chairman of 
the Council since its formation under the D.S.LR. 
Act of 1956, and who will complete his term of 
office in September. Sir Harold has been a 
member of the Council since 1957. 

Sir Harold Roxbee Cox, D.Sc., Ph.D.., 
pD.LC., M.I.Mech.E., F.R.Ae.S., F.Inst.F., 
FAeS., who Is fifty-eight, has spent over 
twenty years in the Government service. In 
this time he has done pioneer work on jet 
propulsion, gas turbines and problems of 
fuel and power. After six years as Chief 
Scientist of the Ministry of Fuel and Power, he 
left Government service in 1954 for industry, 
and in January of this year was appointed chair- 
man of the Metal Box Company, Ltd. He is 
active in the field of higher technoiogical educa- 
tion and is chairman of the National Council 
for Technological Awards. 


European Symposium on Space 
Technology 


Tue British Interplanetary Society is organis- 
ing a European Symposium on Space Technology 
to be held in the Council Room of the Federation 
of British Industries, 21, Tothill Street, London, 
§.W.1, from June 26 to 28, 1961, inclusive. 

The purpose of the Symposium is to draw 
attention to the following : 

(1) Future trends in development of space- 
flight, particularly a review of future possibilities 
related to West European capabilities but 
taking into account advanced studies which 
need not call for very considerable budgets, e.g. 
structural and propulsion problems, control 
engineering, &c. 

(2) Applications of space technology in the 
civilian field, e.g. communication and meteor- 
ological satellites. 

(3) The effect of space technology on the 
present structure and level of industry, particularly 
of an international nature, with consideration of 
political and economic aspects. 

The first two days of the symposium will be 
devoted to technical papers under items (1) and 
(2) above, but the third day will be devoted to 
discussion papers as set out in item (3) above. 
Preprints of all papers of types (1) and (2) are 
likely to be available approximately one week 
beforehand, but synopses only of type (3) papers 
will be read, the greater part of the meeting being 

given over to general discussion of the ideas 
put forward. The preliminary programme is 
now in course of preparation. 
_Further information is available from L. J. 
Carter, Secretary, British Interplanetary Society. 


Diesel Engine Fume Reduction 


Tue use of diesel engines in confined spaces is, 
in general, subject to strict control on the con- 
centration of toxic gases in the exhaust. In 
outline, the harmful gases that may be present 
are carbon monoxide, the result and evidence of 
incomplete combustion, oxides of nitrogen, 
formed only at high temperatures, and aldehydes, 
which are conspicuously malodorous and usually 
evolve only when running light. The principal 
virtue of the diesel engine is, of course, that its 
efficiency is high, and with an engine in good 
condition the carbon monoxide can be expected 
to be below the tolerable limits. The maintenance 
of engines in such a state that this is the case is a 
Subject in which the Dunedin Engineering Co., 


Ltd., has specialised, and while working on 
engines for use in confined spaces the firm 
observed that improving the combustion effici- 
ency to suppress carbon monoxide production 
tended to increase the concentration of oxides of 
nitrogen in the exhaust; the firm therefore 
undertook the task of eliminating this undesir- 
able result of their engine tuning. The evolution 
of oxides of nitrogen could be reduced again 
by reducing the quantity of fuel injected and 
hence the peak temperatures, but this would, 
of course. involve a sacrifice of power. It 
seemed reasonable to suppose that the concen- 
tration of oxides of nitrogen would be related to 
the concentration of oxygen and nitrogen in the 
combustion chamber, and therefore that the 
presence of large excesses of air was unfavour- 
able in this respect ; this working hypothesis is 
given credence by the observation that the 
emission of oxides of nitrogen is generally 
greater with direct injection engines than with 
pre-chamber engines in which part at least of 
the excess air remains in the relatively cool 
space below the cylinder head. (Quantitative 
evidence in support of this theory has been 
published by, for instance, the United States 
Bureau of Mines.) 

The firm therefore attempted to reduce the 
evolution of oxides of nitrogen by reducing the 
quantity of air inspired, and found that, for 
instance, an engine with the (high) concentration 
of 1900 parts per million oxides of nitrogen in 
the exhaust could be brought to a (tolerable) 
level of 1000 p.p.m. by imposing a depression 
of no more than i4in w.g. in the induction 
manifold. There was found to be a tendency 
for the concentration of oxides of nitrogen to 
increase as the life of the engine progressed, and 
after five months of running about forty hours 
per week it had been necessary to increase 
the imposed depression to 40in w.g. It was 
found that the restriction of the air intake 
necessary to effect these depressions at full load 
also had the effect of reducing to an inoffensive 
amount the production of aldehydes when the 
engine was running under light load. 

To achieve these rather small pressure drops 
with good day-to-day stability in the adverse 
environments met in, for instance, mining appli- 
cations, the firm has developed a special intake 
air cleaner. The air enters through a set of 
holes which can easily be adjusted for area until 
the exhaust gas analysis shows a tolerable content 
of toxic gases. To effect the high degree of air 
filtration necessary to the engine without a 
progressive drift of the inlet manifold depression, 
the cleaning element is made expendable, and 
takes the form of a piece of cloth of very fine 
weave ; this piece of cloth may have to be 
changed daily. 

Dunedin Engineering has at present accumu- 
lated about eight months satisfactory operation 
with intake cleaners to this design on two 
different engines. However, it is not at present 
known whether the new device is compatible (or 
even necessary) with engines having throttled 
intakes and pneumatic governors. Nor, natur- 
ally, does the firm, which concerns itself princi- 
pally with instruments, offer advice as to which 


engines give a peak concentration of oxides of 


nitrogen at a fuel/air ratio lower than that 
prevailing at full load. 
{Reply Card No. E7513] 


Industrial Safety Award for John 
Laing Construction, Ltd. 


AFTER careful consideration of many claims, 
the National Industrial Safety Committee of the 
Royal Society for the Prevention of Accidents 
announces that the Sir George Earle Trophy for 
1960 has been awarded to John Laing Construc- 
tion, Ltd., “*in recognition of this company’s 
practical and highly successful approach to the 


problem of accident prevention, in the difficult 
conditions inherent in building and civil engin- 
eering work, through the full acceptance of its 
responsibilities by management at all levels ; 
and, in addition, in acknowledgment of the 
exceptional extent of the help readily given at all 
times by the company to further the safety of the 
construction industry as a whole.” The Sir 
George Earle Trophy is awarded annually to the 
firm or industrial organisation making the most 
significant contribution to accident prevention. 
For 1960 the award was restricted to the con- 
struction industry. One of the reasons behind 
this decision was to bring more attention within 
that industry to bear on the subject of accident 
prevention. There were signs that the accident 
rate in the industry was rising, a suspicion that 
has since been borne out by the provisional 
accident returns of the Ministry of Labour 
which show that, in 1960, there were 2250 more 
non-fatal accidents and sixty-one more fatalities 
than in 1959, the actual figures for 1960 being 
20,318 injured and 278 killed. In the view of 
RoSPA and that section of the building industry 
alive to the importance of the matter, it has 
become imperative that every means possible 
should be employed to underline the industry’s 
serious accident record. Mr. W. Kirby Laing, 
chairman of the company, will officially receive 
the Trophy from Sir Howard Roberts, President 
of the Society, at the National Industrial Safety 
Conference at Scarborough on May 12, 1961. 


Progress on A.G.R. at Windscale 


THE United Kingdom Atomic Energy Author- 
ity states that the construction of the prototype 
Advanced Gas-Cooled Reactor is now aproach- 
ing its final stages at Windscale, in spite of labour 
troubles which have caused considerable delays. 
It is intended that construction will be com- 
pleted in July and that the reactor will then be 
handed over to operations staff for fuel loading 
in the late autumn. 

Inside the reactor vessel the graphite core and 
its supports are complete, and the neutron 
shield has been erected. The can-failure detec- 
tion pipes are being fitted and connected to the 
precipitators which have already been installed. 
One gas circulator has been successfully tested on 
a heat exchanger at design conditions of tem- 
perature and pressure, and is now undergoing 
minor modifications. A second machine has 
been delivered and contitiuous running tests 
are under way. The refuelling machine has 
been erected at the contractor’s works and is 
undergoing tests before being dismantled for 
transport to the site and re-erection there. 

Outside the reactor containment building 
construction is practically complete. Much of 
the turbine hall electrical plant is installed, the 
dump condenser is finished and erection of the 
turbine is well advanced. 

Progress on the construction of * Hero,” the 
zero energy assembly alongside A.G.R., has 
been similarly hampered by labour difficulties 
and the handover is now also expected to be in 
the autumn of this year. While construction 
has been proceeding, a number of components, 
such as control rod mechanisms, have been 
undergoing tests, and they have proved satis- 
factory. 

The production of uranium oxide pellets for 
the fuel elements is progressing well ; quantity 
production of components for the stainless steel 
canned elements has started very satisfactorily 
and the assembly plant is being commissioned. 
In spite of the difficulties experienced with 
beryllium production, and the corrosion prablems 
which have arisen, a quantity of beryllium- 
canned fuel elements are being produced and it 
is planned that up to 20 per cent of the first 
charge will be beryllium-canned. 
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Automatic Power Station Control 


AN unusually comprehensive system of instru- 
mentation and control is being provided for the 
West Thurrock power station which is under 
construction for the Central Electricity Generat- 
ing Board. It will be the first British power 
station in which the whole of each 200MW 
boiler/turbine unit is included in a main overall 
control loop. This loop relates the electrical 
output of the station (in megawatts), as a signi- 
ficant control criterion, to the fuel input to the 
boilers. Such a control scheme represents an 
important technical advance over existing auto- 
matic control systems in which, generally, the 
main control criterion is the heat input to the 
boiler in relationship to the fuel input. 

In the control scheme developed for West 
Thurrock a measurement transducer, sensitive 
to the power station load, generates a signal 
proportional to the load, which forms the main 
input variable to three “on-line” analogue 
computers, each of which additionally receives 
one input signal representing (a) master pressure, 
(6) air/steam ratio, and (c) furnace pressure 
respectively. The computers process the signals 
continuously and instantaneously according to 
predetermined formulae, and their output signals, 
after passing through subsequent stages of the 
control loop, regulate the operation of the mills 
and of the forced-draught and induced-draught 
fans. The signal representing the power station 
output is thus automatically trimmed by other 
significant parameters as required in various 
sections of the installation. 

In general, the control scheme may be sub- 
divided into the following nine main control 
sections, but a number of subsidiary control 
loops are provided additionally. 

1. Master and mill load controls. 

. Mill temperature controls. 

. Steam temperature controls. 

. Furnace pressure controls. 

. Air/steam ratio controls. 

Drum control and feed flow controls. 
Cold side air heater controls. 

. Wind box pressure controls. 

. Cooling air controls. 


The analogue automatic instrumentation and 
control equipment which is being supplied by 
Evershed and Vignoles, Ltd., and which consists 
mainly of standard units of the Evershed range, 
is based on transmitters for various kinds of 
physical variables, which operate on the Evershed 
electronic repeater system Mark 4, three-term 
process controllers, simple analogue “ on-line ” 
computers, and electro-hydraulic positioners. 

Apart from the plant-mounted transmitters 
and the electro-hydraulic positioners, the control 
equipment will be contained in a central control 
room, with extensive indication and recording 
facilities provided to display the operation of the 
various loops. Amongst a number of miscella- 
neous and auxiliary instruments, the “ in-line ” 
scanners are of particular importance as they 
facilitate the supervision of numerous plant 
parameters by a single operator. Withdrawable 
printed circuit boards and standard electronic 
sub-units are widely used, and in conjunction 
with advanced auto-manual switching facilities 
permit routine supervision and servicing of the 
equipment without interference with the station 
operation. Automatically initiated alarm facili- 
ties in the appropriate control circuits safeguard 
all important sections of the plant. 

An interesting aspect of the system is the 
provision of a Ferranti “* Argus ” digital process 
control computer which will carry out the overall 
automatic control of the unit during start up 
and shut down of the plant, by generating a 
resetting signal for the set points of the Evershed 
analogue process controllers. This has necessi- 
tated a number of transmitters of exceptionally 
wide rheasurement range, covering, say, from zero 
to full working pressure, which, when normal 
operating conditions are reached, are auto- 
matically replaced by transmitters covering the 
normal working range only, but with extreme 
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John Deere-Lanz { cubic yard crawler loader 


sensitivity. Fully automatic operation of the 
station is thus achieved throughout. Once the 
station load and boiler operation have reached 
normal level, the control is effected continuously 
by the three-term process controllers. 


Crawler Loader 


THe John Deere-Lanz } cubic yard crawler 
loader illustrated above is manufactured in 
Mannheim by John Deere-Lanz A.G., the sole 
concessionaires for England and Wales being 
J. D. Tractors, Ltd., and for Scotland the 
Caledonian Mechanical Handling Company, 
Ltd. The loader, known as the “ 10-10,” is 
powered by a 40 h.p., four-cylinder diesel 
engine, 3jin bore by 34in stroke. The compres- 
sion ratio is 19 : 1. The working speed range 
of the engine is 1500 to 2100 r.p.m., but this in- 
creases to 2500 r.p.m. under light load conditions. 
The cylinder liners are wet, the crankshaft is 
induction hardened and the main and connecting- 
rod bearings are steel backed, copper-lead lined. 
To make starting in cold weather easier, heating 
plugs are fitted to the cylinder heads. At the 
drawbar the loader develops 27 h.p. 

The machine is fitted with a hydraulically- 
operated direction reverser, a lever on the dash- 
board being used to control both forward and 
reverse movement of the loader, in any gear, 
without the need to stop the machine, de-clutch 
and change gear. The unit has two clutches 
running in oil, each hydraulically operated. 
Forward movement of the control lever makes 
the drive through one clutch to allow progress 
in one direction, and when the lever is moved 
backwards the drive through the other clutch is 


Electric locomotive  dis- 
playing the new  four- 
character headcode. This 
example, 1 A 11, indicates 
that the train is an express 
passenger (1), going to the 
London (Euston) area (A), 
and that its timing or 
** path’? is No. 11 


engaged and the loader moves in the opposite 
direction. A clutch pedal is fitted which dis. 
engages both clutches at the same time. The 
loader is fitted with a one-lever clutch-brake 
steering system using multiple disc clutches and 
contracting band brakes. The turning radius 
of the machine is approximately 6ft 6in. Each 
track consists of thirty-six 12in all-purpose 
semi-grousers, the bearing area of the track 
being 1662 square inches. 

The dumping angle of the loader at maximum 
lift is 50 deg. below the horizontal and at ground 
level 70 deg. below the horizontal. The roll 
back of the bucket at ground level is 40 deg. 
and it has a break-out force of 8500 lb. Opera- 
tion of the boom and bucket is controlled by 
use of a single lever, which has a “float” 
position for grading purposes. 

The hydraulic system has a Cessna pump 
which delivers twenty Imperial g.p.m. at 2000 lb 
per square inch is fitted with a three spool 
valve, two for operating the loader and one for 
rear equipment, such as the John Deere 51 back 
hoe or the new No. 35 hydraulic ripper. All 
oil lines on the machine are either seamless 
steel tubing or double-wire braided flexible hose. 

To counter-balance the crawler loader 
when rear-end equipment is removed, five 
counterweights are locked into position. 

[Reply Card No. E7522] 


Train Identification System 


A NEw four-character headcode introduced by 
British Railways is designed to enable railwaymen 
to identify electric or diesel trains easily. This code 
indicates the class of train, the area to which it is 
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-«¢ and the number of its “ path ” or timing 
~ the railway’s operational timetable. For 
pte the “Royal Scot” from London 
(Euston) to Glasgow will be identified as 
«1§57.” In modern signalboxes the code will 
be automatically displayed on the track diagram 

identify trains as they progress from signal to 
| |, The existing method of placing oil or 
sign? mops in different positions on the front 
1] continue to be used with steam 
jocomotives as illuminated indicators cannot 
easily be fitted to them. 

As shown in our illustration, the four-character 
codes are displayed on the trains in a Single 

nel with four divisions or, where it is difficult 
to position a single panel, in two separate panels, 
each having two divisions. Reading from left to 
right the characters of the code are a number, 
followed by a letter, and two more numbers, 
indicating respectively the class of train (express 
or stopping service, passenger or freight) ; its 
destination area or district ; and the number of 
its timing in British Railways’ domestic time- 
table. There will be some variations of the code 
for suburban services, where large numbers of 
trains run on set routes, and terminate at many 
different destinations in the same area. Any 
indicator space which is not used will display 
a dot. " 

The most important function of the new system 
is in railway signalling. The latest signalbox con- 
trol panels can display the train’s four-character 
headcode in a series of apertures, either at each 
signal position on the track diagram itself, or 
on a separate panel. As the progress of the 
train is recorded by a series of miniature red 
lights on the track diagram, the illuminated 
train description also moves along in sequence 
from one display aperture to the next. 


The Institution of Agricultural 
Engineers 


Tue Annual Conference of the Institution of 
Agricultural Engineers was held at the Piccadilly 
Hotel, London, W.1., on Tuesday, April 25. 
Following the annual general meeting Mr. C. H. 
Hull, chief engineer of David Brown Tractors, 
Ltd., presented a paper entitled “* Tractor 
Requirements for International Agricultural 
Engineering Standards.”” The afternoon session 
began with a discussion, *‘ Why Plough?,”’ at 
which the speakers were Mr. J. Gass of Ran- 
somes, Sims and Jefferies, Ltd., Mr. Paul 
Harding of G. P. Harding and Son, Ltd., and 
Mr. J. C. Hawkins of the National Institute of 
Agricultural Engineering. This was followed by 
a paper “ Metallurgy in Agricultural Engineer- 
ing,” presented by Dr. I. G. Slater, head of the 
Department of Metallurgy, College of Tech- 
nology, Birmingham. The annual dinner of the 
Institution was held at the Piccadilly Hotel on 
the evening of the same day. 


Portable Electric Drill 


A COMPLETELY portable electric drill which 
incorporates its own power cells and does not 
have to be connected to a power source by an 
electric cable has been developed by Black and 
Decker, Ltd., Harmondsworth, Middlesex. This 





Portable electric drill which is completely independent 
of conventional power supplies 


drill, to be seen in our illustration, will shortly 
be generally available. 

The tool is designed to drill seventy-five 
tin holes in jin thick wood or tin diameter holes 
in fin thick steel plate on each charge of the 
power cells. Recharging of the power cells is 
effected with a portable charger through which 
the tool is coupled to a normal power line. 
This recharging operation normally takes five 
hours to completely re-energise the power cells, 
and by using a low setting on the charger can 
be carried out over ten hours during the night 
if required. Charging can be carried out 400 
times before the tool has to be returned to the 
makers for cell replacement. 

The tool is completely sealed with its enclosed 
motor fully protected against dust and dirt. 
It is very quiet in operation and its weight of 
4 lb is well balanced to give ease in handling 
and operation. 

[Reply Card No. E7532] 


Executive and Touring Aircraft 

THE first new product of the British Executive 
and General Aviation, Ltd., Sceptre House, 
Regent Street, London, W.1, the BEAGLE- 
Auster “ Airedale,” made its first appearance a 
week ago, at the Shackleton Aviation Week- 
end at Coventry. The “ Airedale” is described 
as a “ four-seat development from the classic 
Auster series” and has the designation 
A.109, being the hundred-and-ninth design 
variant since the original British Taylorcraft 


of 1938. (For BEAGLE aircraft, the first 
digit of the number will describe the number 
of engines, in this case one.) The new 


machine retains the fabric-covered braced wings, 
but has slotted flaps and ailerons. The fuselage, 
also a welded steel tube structure, is fabric 
covered between the cabin and the tail, but the 
fixed tail surfaces and the after fuselage are 
skinned in glass-reinforced plastic and appear 
to have a very closely controlled contour. The 
“ Airedale”’ can be distinguished from the 
many rather similar aircraft by the fact that the 
roots of the tail surfaces are set well forward of 
the tip of the fuselage, so that the edges, and, 
for the vertical surface, the hinge axis also, are 
swept back ; the contrast between aerodynamic 
refinement at the cost of weight in the empennage 
and a braced wing and undercarriage suggests 
that the tail has been designed with intent to 
incorporate it in some other aircraft of higher 
performance. 

The “ Airedale ’’ has a Lycoming O-360 flat- 
four engine of 180 h.p. and a McCauley “* Met-L- 
Matic” constant-speed airscrew ; the cooling 
air is extracted by an exhaust ejector in a large 
circular duct below the nose. The design 
maximum speed at sea level is 148 m.p.h., and 
the economy cruise 135 m.p.h. t.a.s. at 7500ft. 
With the 32 gallon main fuel tank supplemented 
by two 10 gallon tanks in the wings a range of 
1050 miles in still air is available. 

The fully trimmed cabin has two doors, that 
for the front seats remote from the pilot and that 
for the rear on the port side, and there is a 
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separate baggage compartment. The instru- 
mentation is described as of airline standard, 
and dual controls are optional. The controls 
used for starting the engine are arranged in the 
order in which they are used in a panel in the roof. 
Immediately above the transparent cabin roof 
is the rotating collision beacon ; apparently it is 
intended that, since the beacon is useless in 
cloud, the pilot should be constrained to extin- 
guish it. 

The “Airedale” is built on the original 
“ Auster ” jigs, suitably modified, and production 
machines should be completed in the middle of 
this month. 

[Reply Card No. E7533] 


Swivelling Wheel Bracket 


WE reproduce a photograph of a controlled 
swivelling wheel bracket made by Autoset 
(Production), Ltd., 74-75, Stout Street, Birming- 
ham 18. The wheel assembly swivels on taper 
roller bearings in the bracket and its twin 10in 
diameter rubber tyred wheels are carried on 
needle roller bearings on a hardened and ground 
shaft. 

Each wheel is fitted with internal expanding 
brakes applied by a cantilever arm and incor- 
porating individual means of adjustment. A 
compression spring holds the brakes on and they 





2-ton capacity swivelling wheel bracket 


are released by pulling a vertical rod which 
passes up through the swivel spindle and locates 
in a universal ball joint in the arm. The wheels 
can be locked for travel in each of four directions 
by a spring loaded plunger which registers in 
holes in the head plate. 

Towing lugs are fitted and if required two 
bracket units can be coupled for Ackermann 
steering. Each bracket is designed for a normal 
dynamic load of 2 tons. 

[Reply Card No. E7534] 





The “‘ Airedale ’’ is recognisable by the set-forward tail surfaces and the large cooling air ejector under the nose 
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Flexible Couplings 

A FLEXIBLE coupling which compensates for an 
appreciable degree of misalignment and end float 
between driving and driven shafts and protects 
equipment against the effects of vibration and 
shock loads has been developed by R. and J. 
Dick, Ltd., Greenhead Works, Glasgow, S.E. 
These ‘‘ Quadriflex’’ couplings have the 
advantages that they can be quickly and easily 
fitted without need for special tools, they are 
unaffected by dirt or moisture, and no lubrication 
is required. 





Flexible coupling assembled with two-part rubber 
sleeve meshed with end flanges 


One illustration shows the design of the coupling. 
Two cast iron flanges of similar design each have 
teeth formed round an internal boss and the 
inner circumference of the annular wall. A two- 
piece rubber sleeve has teeth moulded round its 
bore and the edges of its outer circumference to 
mate with the teeth in the flanges. The flange 
bores have driving keyways and are held in the 
required position on shafts by socket screws. 
All that is required to mount a coupling is to 
lock one flange on its shaft, and fasten the two 
halves of the sleeve together at the gap between 
the shafts. A wire ring is provided for holding 
the sleeve halves together in high speed applica- 
tions. The sleeve can then be slid along the 
shaft for its teeth to mesh with those of the fixed 
flange : the opposing flange, previously mounted 
on the other shaft, is slid along to engage the 
opposite sets of sleeve teeth and it is then 
fixed in position by its screws. With the coupling 
thus completed the teeth of the sleeve lock into 
those of the flanges under torque to provide a 
smooth drive. 

The cylindrical Section between the rings of 
teeth in the sleeve flexes in service to compensate 





for shaft misalignment. It is claimed that the 
couplings take angular misalignment up to 1 deg., 
parallel misalignment up to #;in (depending upon 
shaft size), and free end float up to fin (depending 
upon coupling size). 

The couplings are available in nine sizes. The 
smallest coupling, made with bores from 4in to 
lin, has an outside diameter of 24in and is 
designed for a peak horsepower of 0-17 at 100 
r.p.m, or 2-45 h.p. at 1440 r.p.m. Its peak torque 
is 108in Ib and it can be used for speeds up to 
7600 r.p.m. The largest coupling in the range for 
shafts from 2in to 2jin diameter has an overall 
diameter of 10in and is designed for peak 
horsepowers of 11-40 at 100 r.p.m. to 164 h.p. 
at 1440 r.p.m., the peak torque being 7190in Ib. 


Particle Accelerator Responsibility 


Tue Rutherford Laboratory of the National 
Institute for Research in Nuclear Science is to 
assume responsibility for the development of 
particle accelerators, hitherto carried out by the 
Accelerator Division, A.E.R.E., Harwell. Mr. 
L. B. Mullett, the Head of the Accelerator 
Division, has joined the Rutherford Laboratory 
as assistant director for accelerator and applied 
physics. Other appropriate staff transfers have 
already taken place. 

The Institute is primarily concerned with the 
design, construction and operation of high-energy 
particle accelerators for communal use by the 
universities. The services of the Institute will 
be available for the development and construction 


of new accelerators for the Atomic Energy 
Authority. 
It may be recalled that shortly after the 


war the A.E.R.E. set up four accelerator groups 
which included many staff who had hitherto been 
engaged in the development of radar equipment. 
Their specialist interests were electrostatic gene- 
rators, cyclotrons, electron synchrotrons and 
electron linear accelerators. By 1949 a 5 MeV 
Van de Graaff machine and the 180 MeV 
synchrocyclotron were operating at A.E.R.E.., 
and a variety of electron synchrotrons and 
electron linear accelerators had been built for 
nuclear physics and medical purposes. Assist- 
ance was also given to the universities, the 
Medical Research Council, and other organisa- 
tions : for example, in the development of such 
machines as the 300 MeV electron synchrotron at 
Glasgow University and the 10 MeV electron 
linear accelerator at Hammersmith Hospital. 

By 1950 the available A.E.R.E. accelerator 
effort had been concentrated into the General 
Physics Division under the late Professor H. W. 
B. Skinner and subsequently under Mr. D. W. 
Fry (now director of the Atomic Energy Estab- 
lishment, Winfrith). Three electron linear 
accelerators were successively developed and 
built for pulsed neutron studies, two tandem 
electrostatic generators were developed for 
A.E.R.E. and A.W.R.E. in collaboration with 
industry, and effort on high energy accelerating 


Component parts of 
flexible coupling 





machines for nuclear physics was directed 
towards a proton linear accelerator, Several 
universities were also engaged in accelerat 
development and machines were COmmissi ~ 
Saale > oned 
at Birmingham (1 GeV proton synchrotron 
commissioned in 1953) and at Liverpool (48 
MeV synchrocyclotron, commissioned in 1954) 

As early as 1949 it was recognised that the 
development and construction of the most ad 
vanced equipment for high energy nuclear physics 
could be a fruitful field for European collabora. 
tion. A “European Council for Nuclear 
Research ”’ was set up as an interim Organisation 
in February, 1952, and a Convention establishin 
the permanent “European Organisation for 
Nuclear Research” (C.E.R.N.) was signed jn 
July, 1953, by the United Kingdom and eleven 
other European countries. Two large accelerator 
projects had already been proposed in 195] a 
600 MeV synchrocyclotron and a large proton 
synchrotron. Accelerator development experts 
from U.K. Universities and from A.E.RF 
played a large part in the C.E.R.N. co-operative 
venture. Work began on a site just outside 
Geneva (at Meyrin) in 1954 and the synchro. 
cyclotron produced its first beam in August, 1957 
The alternating-gradient proton — synchrotron 
achieved an energy of 24 GeV in September, 
1959, and 28 Gev in December of the same year 

During 1953 the A.E.R.E. accelerator develop. 
ment group, in co-operation with the universities, 
were engaged in designing a 600 MeV proton 
linear accelerator for use by the universities and 
A.E.R.E. However, by 1955, improvements in 
the extracted proton beam from the Liverpool 
cyclotron and the discovery that the strange 
particles of the cosmic rays could be produced 
by the Cosmotron (3 GeV) and the Bevatron 
(6 GeV) in the United States made it desirable to 
finalise the linear accelerator at the 50 MeV stage 
and to transfer money and effort to the develop- 
ment and construction of a 7 GeV constant- 
gradient synchrotron with as high a yield of 
protons as possible. This project was intended 
for pure nuclear physics research with the 
universities playing a major role and accordingly 
the concept of a National Institute for Research 
in Nuclear Science was evolved in 1956. The 
Institute was envisaged as an independent body to 
set up and operate costly and complex research 
tools which were beyond the scope of individual 
universities, for communal use by the univer- 
sities, the Authority and other bodies engaged in 
nuclear research. It was established in March, 
1957, with a governing body containing represent- 
ation from the Royal Society, the universities, 
the University Grants Committee, the D.S.LR 
and the Authority, under the chairmanship of 
Lord Bridges. 

The 7 GeV proton synchrotron “ Nimrod’ 
was approved as the first National Institute 
project. An ample site outside the main area 0! 
A.E.R.E., already accommodating the buildings 
associated with the proton linear accelerator, 
was offered by the Atomic Energy Authority 
It was accepted by the Institute and named 
“The Rutherford High Energy Laboratory. 
The Authority was initially responsible for 
design and construction of “ Nimrod” and 
provided staff and services to the Institute 
(The proton linear accelerator was still under 
construction and was not offered at this time.) 

The General Physics Division, A.E.R.E., wa 
divided up in 1958 when the responsibility for 
accelerator development was transferred 10 4 
separate Accelerator Division under Mr 
Mullett. This division was expanded to deal with 
the growing needs of the Institute, and supporting 
services from the A.E.A. and the A.E.R.E. wert 
expanded accordingly. The Engineering Group 
of the Authority is now playing a major role ® 
supervising the construction of buiidings and 
assisting the installation of plant. 

The general development of the Laboralot) 
and the construction of “* Nimrod” have got 
forward rapidly. The proton linear accelerator 
was transferred to Institute ownership after ! 
was commissioned ; it is now being used for 
nuclear physics research by the universities. 
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Overseas Trade 


The final figures issued by the Board 
of Trade for United Kingdom trade in 
March show that exports were valued at 
£309,900,000, imports at £398,900,000 and 
re-exports at £15,300,000. After eliminating 
normal seasonal variation, the Board says, 
exports in the first quarter were 4} per cent 
more than in the last quarter of 1960, and 
imports | per cent less. Compared with the 
average for the year 1960, exports were 4 per 
cent more, and imports 1} per cent more. 
There was no significant change in re-exports. 

The value of exports of engineering 
products rose by some 9 per cent, allowing 
for normal seasonal variation, between the 
fourth quarter of last year and the first 
quarter of this year, and was 2 per cent 
above the level of a year earlier. 
machinery and instruments were 15 per cent 
more than in the first quarter of 1960 but 
increases in this group and in commercial 
vehicles exports were largely offset, the 
Board points out, by a reduction by half in 
exports of cars and chassis and by lower 
deliveries of ships and aircraft. In the non- 
electric machinery group, more than average 
increases Over a year earlier were recorded, 
the Board says, exports of excavating 
machinery were 39 per cent higher, textile 
machinery 36 per cent, new aero-engines 
33 per cent, mechanical handling equipment 
20 per cent and machine tools 24 per cent. 
Exports of internal combustion engines were 
13 per cent higher than a year earlier, tractors 
8 per cent, and office machinery 14 per cent. 
The Board records that there was a heavy 
fall in exports of steam turbines. Exports 
of electric machinery and appliances, which 
in total were 13 per cent more than a year 
earlier, included increases of 31 per cent in 
exports of valves and radio equipment, 12 per 
cent in transformers and switchgear and 
10 per cent in generators and motors. 
Exports of electric wires and cables were, 
on the other hand, down by 19 per cent in 
value and 17 per cent in tonnage, whilst 
telegraph and telephone equipment was 
down by 6 per cent. Car exports in the first 
quarter of this year were slightly less than in 
the fourth quarter of 1960 and only half as 
great as a year earlier. Exports of com- 
mercial vehicles and chassis increased strongly 
in the first quarter, the Board says, and were 
42 per cent greater than a year earlier. 
Deliveries of aircraft rose sharply but were 
still 13 per cent less than in the first quarter 
of 1960. Deliveries of ships, which were 
39 per cent down on a year earlier, were 
much lower than usual. 


Trade with the European Economic 
Community 


The current issue of the Bulletin for 
Industry, prepared by the information divi- 
sion of the lreasury, draws attention to the 
fact that British exporters have made less 
Progress in recent years in selling to member 
countries of the European Economic Com- 
munity, than have some of their competitors. 
United Kingdom sales have expanded, the 
Treasury says, but less rapidly than the 
total market. Between 1956 and 1959, 


Exports of 


when E.E.C. imports of manufactures from 
all sources increased by 27 per cent, intra- 
E.E.C. trade increased by 35 per cent and 
imports from the United Kingdom by 17 
per cent. 

In reviewing the prospects for United 
Kingdom exporters in the E.E.C. market, 
the Treasury states that their scope will be 
determined in part by whether a solution is 
found to the problem of separate develop- 
ment of the E.E.C. and the European Free 
Trade Association. The United Kingdom is 
at present engaged in discussions with indi- 
vidual members of E.E.C. to see if there is a 
basis for negotiation. But whatever shape 
European economic organisation takes even- 
tually, the Treasury adds, the E.E.C. market 
offers excellent prospects. Highly indus- 
trialised countries, it points out, are the 
biggest importers from all sources, not only 
from those which have special tariff or other 
advantages. If a satisfactory solution to 


present difficulties is found, the position of 


British exporters would be that much the 


better, the more so, the Treasury stresses, if 


they had already taken steps to cultivate the 
market. 

The Bulletin goes on to examine the 
countries which make up the E.E.C. In 
Germany, it points out, there are virtually no 
quota restrictions on manufactured goods, 
and tariffs are moderate, despite the Common 
Market provisions. In France, all manufac- 
tures can now be imported without a licence, 
and firms which have been hampered in the 
past by such restrictions will find the position 
much easier. As French tariffs come down 
to the common external tariff the com- 
petitive position of British exporters will 
improve in relation to their main com- 
petitors, the French themselves. In_ the 
Netherlands tariffs are being raised towards 
the common level; for manufactures 
Britain’s E.E.C. competitors enjoy prefer- 
ences of 5 to 6 per cent, but these need not be 
formidable, the Treasury says, in an expanding 
market. West Germany is Britain’s strongest 
competitor in the Netherlands, the Bulletin 
States, and United Kingdom exporters will 
benefit by the revaluation of the Deutsch- 
mark and the Guilder, which will help offset 
the tariff disadvantage. 


British Trade Fair in Sweden 

At a press conference held in London 
earlier this week details of the British Trade 
Fair which will be held at the new St. Erik’s 
Fair grounds in Stockholm from May 18 to 
June 3, 1962, were announced. Over 
180,000 square feet will be available in the 
main exhibition building, plus more than 
200,000 square feet of exterior sites. The 
basic rates for interior sites will be 28s. 6d. 
per square foot, and for exterior sites 12s. 6d. 
per square foot. 

The Fair is being sponsored by the Federa- 
tion of British Industries and the Export 
Council for Europe and is being organised 
by British Overseas Fairs, Ltd. 

Speaking at the press conference Mr. 
Gunnar Haggléf, the Swedish Ambassador, 
said that although EFTA had contributed to 
greater two-way trade between Great Britain 
and Sweden, it was disturbing that Britain’s 


share of the Swedish market declined last 
year. An increase in British exports to 
Sweden would be welcomed, he added, and 
an accelerated tariff reduction within EFTA 
would place British goods in a more favour- 
able competitive position in an expanding 
Swedish market and provide opportunities 
for increased trade over the whole industrial 
field. A point upon which Mr. Hagglof laid 
great emphasis was the need for British 
salesmen to be able to speak Swedish. 

Sweden is Britain’s largest trading partner 
in the European Free Trade Association. 
Under EFTA tariffs have already been 
reduced by 20 per cent and before the Fair 
opens they will be lowered by at least another 
10 per cent. In 1960 engineering products 
accounted for 36 per cent of Britain's 
exports to Sweden, and in recent years the 
United Kingdom has supplied more than 
20 per cent of all Swedish imports of machin- 
ery, tractors and instruments ; between 10 
and 20 per cent of iron and steel, electrical 
materials, chemicals, cars and textiles ; and 
about 10 per cent of coal and coke imports. 

The Board of Trade is to take a “ sub- 
stantial amount ™ of space at the Fair for a 
display of British achievements. 


Earnings of Manual Workers 


Detailed information about the spread 
of earnings of manual workers, employed by 
over 60,000 firms, who did a full week’s 
work in the pay-week which included 
October 12, 1960, is given in the latest issue 
of the Ministry of Labour Gazette. \nfor- 
mation of this kind has not been collected 
since 1938. The survey covered nearly 
4,500,000 men, of whom about 3,000,000 
were employed in the manufacturing indus- 
tries. Similar information was obtained in 
respect of just over 1,000,000 women, of 
whom 950,000 were employed in manufactur- 
ing. 

The main results show that some 54-4 
per cent of the men earned between £9 and 
£15 for that week, whilst for women, about 
60 per cent earned between £6 and £9. It 
is important to bear in mind, the Ministry 
warns, that the figures given in the various 
tables in the survey relate to earnings in one 
particular pay-week, and must not be taken 
as representing the average earnings of the 
same individual throughout the whole year. 
Only 34 per cent of the men included in the 
inquiry earned less than £9, whilst at the 
other end of the scale 30 per cent earned 
from £15 to £20, and 12 per cent earned 
£20 or more for that week. Similar statistics 
covering the National Coal Board and the 
National Dock Labour Board are published 
separately in the Gazette. 

The figures for the manufacturing indus- 
tries show that 48 per cent of the men earned 
from £9 to £15 for that week, about 3 per 
cent earned less than £9, some 34 per cent 
earned from £15 to £20, and about 14 per 
cent earned £20 or more. The Ministry 
states that the figures for women in the 
manufacturing industries were virtually the 
same as those for all the industries covered 

The survey contains separate figures show- 
ing the distribution of earnings for men, and 
women, in the individual industries covered. 
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Appointments 


Mr. J. C. Cuitps has been appointed works 
manager of Sheepbridge Stokes, Ltd. 

BrucE PEEBLES AND Co., Ltd., states that Mr. J. 
Griffin has been appointed publicity manager. 

Mr. W. N. MENZIES-WILSON has been elected a 
director of The Stanton Ironworks Company, Ltd. 

THE WAYNE KERR LABORATORIES, Ltd., has 
appointed Mr. Graham Miller as home sales manager. 

Mr. E. T. Sara has been appointed assistant 
general sales manager of the United Steel Companies, 
Ltd. 

Mr. E. Jones has been appointed Midlands area 
sales engineer for David Brown Construction Equip- 
ments, Ltd. 

BrisToL SippELEY has announced that Dr. E. J. 
Warlow-Davies has been appointed a director of 
the company’s main board. 


Mr. K. WHITEHEAD, A.M.I.Mech.E., has been 
appointed contracts engineer in the industrial drying 
department of Thomas McDowell, Ltd. 

Mr. STANLEY PARNELL, A.M.I.P.E., has been 
appointed deputy to the chief engineer of the Holman 
Group, Mr. James Hodge, M.I.Mech.E. 

Mr. F. E. Coiuis has been appointed production 
director (designate) of the Perkins Group at Peter- 
borough, and will take up his duties on June 1. 

THe GLOBE PNEUMATIC ENGINEERING COMPANY, 
Ltd., has appointed Mr. P. Farquharson as repre- 
sentative for the company in Lancashire, Cheshire 
and North Wales. 

Geo. SALTER AND Co., Ltd., has appointed Mr. 
D. J. Anelli as export manager in succession to Mr. 
C. P. Turnbull, who has left the company to take up 
another appointment. 

FLETCHER MILLER, Ltd., announces that Mr. 
R. T. Miller has been appointed managing director 
and Mr. A. George has been appointed assistant 
managing director. 

CAPTAIN CHARLES WILLIAM GORDON STOOK has 
been appointed Commodore of the BP Tanker 
Company, in succession to Commodore R. G. Mott 
who is retiring after more than thirty-seven years’ 
service with the company. 


ALCAN INpustriEs, Ltd., announces that Mr. C. J. 
Buchanan-Dunlop has been appointed manager of 
its Birmingham area sales office in succession to 
Mr. D. W. Taylor, who is to take over management 
of the London area sales office later this year. 


Mr. H. T. CHAPMAN, F.R.Ae.S., M.I.Mech.E., 
has resigned his appointment as deputy chairman 
of Bristol Siddeley Engines, Ltd., but retains his 
seat on the board. He has been appointed chief 
executive of Hawker Siddeley Industries, Ltd. 


THE INSTITUTE OF INDUSTRIAL SUPERVISORS 
announces that Mr. M. J. S. Clapham, who was 
recently appointed overseas director on the main 
board of Imperial Chemical Industries, Ltd., has 
agreed to continue for a further term as president. 


Mr. J. D. STEVENSON has been promoted and 
appointed manager, aero. sales, of Sperry Gyroscope 
Company, Ltd., filling the vacancy created by the 
recent posting to Sperry Europe Continental, Paris, 
of Mr. C. A. Richardson as director of export sales. 

MONSANTO CHEMICALS, Ltd., has announced that 
Mr. G. V. Taylor, works manager at the Newport 
factory, is retiring on June 1. He will be succeeded 
by Mr. A. C. W. Pemberton, general superintendent 
of technical services at Monsanto’s Fawley factory. 


PoLyPENCcO, Ltd., announces that Mr. P. D. Mit- 
chell, formerly assistant sales manager, has been 
appointed technical sales manager responsible for 
technical sales development, new product research 
and general sales promotion. Mr. E. Smedley has 
been appointed sales office manager. 


Mr. F. B. Coombes, M.I.Prod.E., chief designer 
of compressors, hoists and pneumatic tools for 
Holman Brothers, Ltd., has been appointed general 
manager of Holman’s subsidiary company Maxam 
Power, Ltd. He succeeds Mr. William G. Bennett 
who has retired from the company’s service. 


HOVERCRAFT DEVELOPMENTS, Ltd., states that 
Commander L. A. Sweny, formerly manager of 
Marconi’s aeronautical division and a director of 
H. D. L., has been appointed managing director. 
Professor H. B. Squire, Zaharoff Professor of Avia- 
tion at Imperial College, has joined the board as a 
director. Mr. W. A. Pennington, A.F.R.Ae.S., has 
been appointed the company’s chief engineer. 


Mr. W. E. BARDGETT, research manager in the 
research and development department of the United 
Steel Companies, Ltd., will retire from this position 
on July 1, but will remain with the department as a 
consultant. Dr. K. J. Irvine, at present deputy 
research manager, will succeed Mr. Bardgett with 
the title of metallurgical research manager. 


Mr. W. E. HuGues has been appointed director 
and general manager of British Industrial Gases, Ltd., 
in succession to Mr. F. Blackmoor who is now 
manager of equipment development, technical 
division, The British Oxygen Company, Ltd. Mr. 
Hughes has been succeeded as sales manager by 
Mr. L. H. Pierson. 


THE Rt. Hon. Lorp CLITHEROE has been appointed 
a vice-chairman of Tube Investments, Ltd. Sir 
Ben Lockspeiser, having reached retirement age, and 
Sir Francis de Guingand have retired from the board. 
Dr. J. M. Kay, at present Professor of Nuclear Power 
at the Imperial College of Science and Technology 
in the University of London, has been appointed to 
the board of Tube Investments, Ltd., as director of 
Research and Development from July 1. 


THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
announces that, consequent on the appointment of 
Dr. R. Spence as deputy director of the Atomic 
Energy Research Establishment, Harwell, Dr. W. 
Wild has been appointed head of the chemistry 
division. Mr. A. A. Smales, head of the analytical 
chemistry branch, has been given the status of a 
division head and will be directly responsible to 
the director, A.E.R.E., for the scientific work under 
his control. 


STEEL, PEECH AND TOZER, a branch of The United 
Steel Companies, Ltd., announces the following 
appointments : Mr. C. H. Hayter, works manager 
(Templeborough), has become works manager (Ickles 
departments and bar mills); Mr. R. Scholey, works 
manager (Ickles), becomes works manager (flat 
products) ; Mr. R. S. Howes, manager of the Spear 
project, becomes works manager (steelmaking and 
primary mills); Mr. P. Beynon, works manager 
(operational research and work study), becomes 
personnel manager ; Dr. B. B. Hundy, chief research 
metallurgist, becomes chief metallurgist ; Mr. W. 
Ash, chief works metallurgist, has become deputy 
chief metallurgist ; Mr. H. A. Longden, assistant 
chief works metallurgist, becomes works metallurgist, 
and Mr. M. Thomas, works manager (services), has 
become general services manager. 


Business Announcements 


THE FURNACE CONSTRUCTION COMPANY, Ltd., 
states that its address is now Woden Road West, 
Wednesbury, Staffs. (Telephone Wednesbury 1701/2). 


THE BRITISH TRANSPORT COMMISSION states that Mr. 
E. W. Arkle, chief traffic officer of British Railways 
Central Staff at Commission headquarters, retired 
on Friday, April 28. 


NORMANS OF WESTMINSTER, Ltd., the distributor 
for London, Essex, Kent and Cambridgeshire of 
Citroen vehicles, has opened a show-room and 
office premises at Trevor House, Brompton Road, 
London, S.W.3. 


AVIATION DEVELOPMENTS, Ltd., Welwyn Garden 
City, Hertfordshire, announces that its name was 
changed to Avdel Ltd., with effect from May 1. 
The telephone number has also been changed and is 
now Welwyn Garden 28161. 


IMPERIAL CHEMICAL INDUSTRIES, Ltd., Paints 
Division, Slough, has completed the building of a 
new block of laboratories at Slough to accommodate 
a substantial proportion of its research department. 
The five-storey building, the construction and equip- 
ment of which has cost approximately £400,000, was 
completed in eighteen months. 


THE SKEFKO BALL BEARING COMPANY, Ltd., 
Luton, Beds., has announced the formation in India 
of a new company to be known as The Associated 
Bearing Company, Ltd. The new company will 
manufacture ball and taper roller bearings and certain 
other accessories. Manufacture is planned to com- 
mence towards the end of 1962 and when in full 
production the plant, which will be situated at Poona, 
will employ approximately seven hundred people. 
The main shareholders of the new company will be 
Aktiebolaget Svenska Kullagerfabriken (SKF) Goth- 
enburg, The Investment Corporation of India 
Limited—a Corporation within the Tata Group— 
and Skefko Luton. 


LEYLAND Motors, Ltd., states that the 
bankers Helbert, Wagg and Co., Ltd., and J. Hj 
Schroder and Co., Ltd., have confirmed that a 
offer of Leyland Motors, Ltd., to acquire the the 
capital of Standard Triumph International Ltd. 
has now been accepted by the required majorit of 
Standard-Triumph shareholders. 


TURNER AND NEWALL, Ltd., states that conseq 
upon its announcement that its offer to pues 
the ordinary shares of British Industrial Plastics, 
Ltd., is now unconditional, Mr. C. H. G 
chairman of British Industrial Plastics, Ltd. has 
accepted an invitation to join the board of Turner 
and Newall, Ltd., and Mr. R. M. Bateman 
chairman of Turner and Newall, Ltd., has icine 
board of British Industrial Plastics, Ltd. 


NEWTON CHAMBERS AND Co., Ltd., Th i 
Sheffield, has entered into an exclusive an 
with John Mohr and Sons, Chicago, Illinois, U.S,4. 
for the sale, manufacture and installation in the 
United Kingdom and parts of the C ommonwealth, 
of blast furnac : complete with ancillary equipmen, 
to the latest Mohr designs. Newton Chambers will 
therefore be in a position to supply not only complete 
blast furnaces, including hot blast stoves, gas Cleaning 
plant, valves and control gear, programme control 
equipment and control gear for high top pressure 
operation, but also such ancillary equipment as hot 
metal torpedo-type mixer cars, hot metal mixer 
and other handling machinery. In addition, Newton 
Chambers will be able to undertake the reconstruction 
and modernisation of existing blast furnaces, with 
conversion to high top pressure operation. 


Contracts 


BLAW KNOX CHEMICAL ENGINEERING COMPANY, 
Ltd., has been awarded a contract by J. C. Oxley’s 
Dyes and Chemicals, Ltd., of Dewsbury to provide a 
plant for the blending of gas-oil. 


BRAITHWAITE AND Co., STRUCTURAL, Ltd., has 
been awarded the contract to supply a steel super- 
structure for the new bridge across the Nile at 
Karuma Falls. The project is sponsored by the 
Ministry of Works, Uganda, and comprises three 
continuous welded plate girder spans of 65ft, 160ft, 
and SOft, to carry a 24ft roadway. 


THE BRIGHTSIDE FOUNDRY AND _ ENGINEERING 
Company, Ltd., has been awarded a contract worth 
more than £1,500,000 by London Works (Barlows), 
Ltd., a subsidiary of Duport, Ltd. The contract 
covers the supply of a merchant bar mill, capable of 
rolling more than 200,000 tons a year of finished 
products in straight lengths or coiled form. 


D. NAPIER AND Son, Ltd., has received orders to 
supply “ Deltic” engines to replace the power 
plant in six of the Tori Class minesweepers of the 
Royal Australian Navy. The order involves : two 
eighteen-cylinder scavenge blown Deltics for pro- 
pulsion and one nine-cylinder Deltic to power 4 
generator for each ship ; four spare eighteen-cylinder 
units and two spare nine-cylinder units ; and engine 
spares. 


LOMOUNT CONSTRUCTION, Ltd., is the contractor 
for the bridgeworks of a scheme for eliminating 
Hessle Road (Dairycoates) level crossing on A.1105, 
one of the main industrial oulets from Hull. The 
whole scheme is estimated to cost £803,034. A new 
bridge will be erected over the Hull-Leeds railway 
line just south of the level crossing. Dual 22ft carriage- 
ways with a 4ft central reservation and two ft 
footpaths will form the approaches. The bridge will 
have two spans each S58ft long and the approaches 
will be carried on a viaduct consisting of seven 
spans on either side. The scheme was designed by 
Mr. William Morris, O.B.E., City Engineer, City 
and County of Kingston-upon-Hull. The roadworks 
will be carried out by the Council by direct labour. 


Miscellaneous 


Motor VEHICLE STATISTICS.—The April, 1961 
Monthly Statistical Review of the Society of Motor 
Manufacturers and Traders, Ltd., contains a destina- 
tion summary for the exports of automotive products 
from the United Kingdom in 1960. Exports totalled 
£613 million, of which £287-7 million (47 per cent) 
—— to the British Commonwealth and Empire of 
to Eire. 
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German Industries 


No. 


HE Fifteenth German Industries Fair opened 
at the Hanover Exhibition Grounds on 
April 30 and continues until May 9. Out of a 
total of 5100 (4791) exhibitors, 1015 (836) 
come from 25 foreign countries. The largest 
contingent, as in previous years, is the French 
with 260 (177) exhibitors, followed by the U.S.A. 
with 127 (90) firms, Austria with 124 (120), 
Switzerland 96 (83), the Netherlands 65 (56), 
Italy 63 (47), Sweden 61 (68), Belgium 40 (32), 
and Denmark with 31 (28) exhibitors. The 
Fast European countries are represented by five 
foreign trade organisations from Poland, Hun- 
and Czechoslovakia, while firms from 
Spain and Portugal participate for the first time. 

Apart from German exhibitors, there are 429 
firms from the area of the “ Six,” while EFTA 
is represented by 437 participants. Particularly 
high (30 to 50 per cent) Is the foreign participa- 
tion in the sections for woodworking machines, 
laundry, and builders’ machinery. In mechan- 
ical engineering, 25 per cent cf the exhibitors 
come from abroad, and in the chemical and 
plastics field there is an increase of 20 per cent 
(10 per cent) in the number of foreign firms. 
These figures serve to illustrate the great and 
continuing interest which the Hanover Fair is 
receiving in all parts of Europe and even across 
the Atlantic. 

Compared with last year, a further considerable 
increase has taken place in the exhibition 
area of which there is now a total of 312,000 
square metres (+32,000 square metres) under 
roof, and 207,000 square metres (+ 45,000 
square metres) of open air space. Alterations 
and additions which have been carried out at a 
cost of DM.15,000,000 form part of a larger 
plan which will be put into effect in stages over 
the next four years. Fig. 1 shows the site after 
completion of the first stage. 

The main reason for the increase has been the 
demand of the mechanical engineering industry 
for more space. This group of some 1500 firms 
now occupies about 250,000 square metres of 
stand space of which 140,000 square metres are 
in the open-air section. Hall 4 has been extended 
by a 3000 square metre lightweight construction, 
and three new halls have been completed in the 
north-west corner of the exhibition grounds. 
These halls are steel structures; Hall 16A is 
designed to comprise 50m-wide bays. Only the 
southern bay has been completed this year, 
representing a floor space of 9000 square metres. 
Halls 16B and C have respectively, three bays 
each of 33m width, and three bays of 30m, 40m, 
and 30m width, and total about 10,000 square 
metres each. The outside is clad with plastic- 
coated sheet metal and the inside lined with 
insulating panels. Halls 16A and C are com- 
pletely glazed from a height ef 3-5m up to the 
roof gutters and have central roof lights, while 
16B is fitted exclusively with roof lights arranged 
in rows. These alterations have made it neces- 
Sary to transfer the railway sidings to outside 
the exhibition grounds, as the space is now 
required for the open air exhibition, and to 
move the air taxi landing strip. The grounds 
themselves have been extended by 123,000 square 
metres at the new No. 1 North Entrance which 
has been constructed farther out. The total 
fenced area of the Fair now amounts to 823,000 
Square metres ; this excludes the new 47000 
Square metres goods sidings and railway station 
—where, incidentally, sleeping car trains provide 
sleeping accommodation for 600 to 800 persons 


Fair at Hanover 


I 


—and the very extensive parking areas. These 
have also been enlarged, and are now sufficient 
for 40,000 cars. 

Communications have further been improved 
through the completion of the North-South 
Autobahn in the section Seesen to Hildesheim, 
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i—-Steam, water, nuclear power. 

2—Transmissions, roller bearings. 

3 (South)—Transmissions, roller bearings. 

3—Welding, industrial furnaces, iron and steel, non-ferrous 
metals, foundry products. 

4—Rubber and plastics machinery, machines for the chemical 
and ceramic industries. 

5—Precision mechanics, optics, photography, cinematography, 
medical mechanics. 

6—Chemistry and synthetic products. 

7—Textile machinery, industrial laundry machines. 

7A—Automatic vending machines. 

7B—Refrigeration and food industry. 

8 (North)—Ventilating and drying plant, woodworking machin- 
ery, woodworking accessories. 

8 (Central) and 8 (South)—Woodworking machines and 
accessories. 

9—Tools (including precision and electric power tools) measur- 
equipment, grinding and polishing, presses, &c. 

10 (Ground floor)—Motors, fans, transformers, electrical power 
and measurements, electroplating. 

10 (First floor)}—Electrical installation equipment, electrical 
domestic equipment. 


Fig. 1—Hanover Fair 1961. 
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with bypass connection at Hildesheim to the 
Fairground Motorway, now four-lane over the 
whole length between Kirchhorst in the North 
and Hildesheim in the South. The former 
locality has also been reached by the Autobahn 
which is due to be continued to Hildesheim 
within the next few years, thus paralleling the 
motorway and giving the Fair direct access to 
the autobahn network. 

Telephone extensions have been increased by 
200 to a total of 2600, which are connected with 
the outside by 625 (525) local and trunk post 
office lines. The fairground telephone exchange 
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11 (Ground floor)—Wireless, television, sound reproduction. 

11 (First floor)—Electric light bulbs, radio valves and com- 
ponents, telecommunications, electric tools, coil winding 
machines, electro-medical apparatus. 

12—Lighting fittings and glassware, lampshades. 

13—-Electric power machinery and equipment 

Open air Exhibition in front of Halls 10 and 13—-Generator sets, 
high tension switchgear, transformers. 

15—-Building components, heating, industrial accessories, rubber, 
asbestos. 

16A—Materials handling, hoists, storage equipment, weighing 
machines. 

16B, 16C-——Fittings, pumps, oil hydraulic and pneumatic equip- 
ment, compressors, spray painting, measurement and 
control technology, seals, glands. 

17—-Office and drawing office equipment and furniture, stationary 
organisation and advertising. 

18—Porcelain, ceramics, glass, watches and clocks, jewellery, 
silver and metal articles, cutlery, arts and crafts. 

18 (facing)—Special Exhibition “ Industrial Design.” 

Open Air Exhibition—lron and steel, contractors’ plant, mining, 
railway rolling stock and equipment, oil industry, 
materials handling. 


Total area within boundary fence, 823,000 square metres, includes 312,000 


square metres of hall space and 207,000 square metres of open air exhibition sites 
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building has had an upper storey added in 
which are housed the exchange, broadcasting 
studio and offices while conference rooms are 
situated on the ground floor. 

In addition to the offices of various industrial 
federations there are those of a number of con- 
sulting engineers. As last year, the IBM 305 
*“RAMAC” computer is again in operation, 
and offers an improved information service. 
The heart of this installation is a random access 








Fig. 2—Non-return valve with closing weights and 
electric opening mechanism—M.A.N. 


disc storage unit with a capacity of 5,000,000 
characters (figures, letters, or special symbols) 
on fifty rotating metal discs. From the alpha- 
betic card index of the product groups exhibited, 
the visitor selects his enquiries. The cards may 
be fed into the computer in any order; the 
machine then picks out the group or groups in 
question and writes them out in an alphabetic- 
ally arranged list. As an additional aid, the 
visitor receives a map of the fair grounds 
on which the machine has marked with an 
**x ” where the exhibitors in question are to be 
found. The computer gives its information in 
German, English, French, and Spanish. Through 
addition of a tabulator and by other improve- 


ments, the output capacity has now been trebled. 
As usual, a number of conferences and meet- 
ings are being held, including two Building 
Congresses (on May 3 and 4), and a “ North 
American Economical Conference *’ on May 5 
and 6. The three main themes of the “ North 
American Conference ”’ which will be dealt with 
by separate working groups, will be ‘* Competi- 
tion and Partnership in the Industrial Field,” 
‘** Trade Traffic across the North Atlantic,” and 
*“Common Aid for Underdeveloped Regions.” 
Leading economists and politicians from the 
U.S.A., Canada and the OECD as well as 
Germany will take part, and the conclusions will 
be presented to a plenary meeting for comment. 
This year the aeronautical exhibition is being 
omitted. An agreement has been concluded with 
the organisers of the Salon de l’Aéronautique 
to hold the two events in alternate years. The 
next German Aeronautical Show will therefore 
take place in 1962, probably as in the past in 
conjunction with the German Industries Fair. 


M.A.N. 

At this year’s Fair, Maschinenfabrik Augsburg- 
Nirnberg A.G. (M.A.N.) is showing several 
sections of the diversified range of production 
carried out by the company’s works at Augs- 
burg, Nuremberg, Gustavsburg, Munich, and 
Hamburg. One of the exhibits is a neutron 
diffraction spectrometer for use with the Belgrade 
research reactor, and similar in design to the 
one built for Munich-Garching.* The upper 
portion of the primary combustion chamber of 
a large slag-tap steam generator for pulverised 
coal or oil is equipped with baffle plates placed 
behind the water tubes. Bouncing off the baffle, 
the coal particles intimately mix with the 
secondary air before entering the furnace. 
Turning vanes vary the secondary air so as to 
maintain constant the velocity of the coal/air 
mixture over the full working range of the 
boiler. Such burners are stated to be suitable 
both for direct firing and storage systems, and 
can be applied to either dry or wet bottom 
boilers. Due to the fact that the burners are 
arranged behind water-cooled tubes, they are 
well protected from heat radiation and slagging. 

A 1300m bore non-return valve (Fig. 2) is a 
gravity-actuated double-flap design. The flaps 
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Fig. 3—2600 kg per hour package boiler—M.A.N. 
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are hinged at the sides, and close agai 
in the centre under the action of weltheas ba 
as the flow ceases. When the flaps tend to 
as the flow recommences, an electric drive wi 
overload clutch automatically swings the om 
into the fully-open position, so that almos , 
full cross section is cleared. tm 
A three-pass package boiler 
— has a heating surface of 65 
and is rated at 2100kg per hour i 
2600 kg per hour) at 10 atmosphere wt 
boiler, which is stated to reach an efficiency f 
85 per cent, is fitted with a “ WAHODAG" 
fully automatic heavy oil-firing system. If 
supplied as a shop-assembled unit on its o- 
base (Fig. 3). , 
Also shown as a model is the world’s Second 
largest radio telescope now under Construction 
for the Australian Government in CO-Operation 
with foreign firms. The installation will have a 
reflector of 65m diameter and will weigh a tota 
of 750 tonnes. . 
A monotower crane, model *“ WK 33H” is 
being shown in the open-air exhibition by the 
associated company Julius Wolff & Co., G.m.bH 
Heilbronn/Neckar. This design has a crab 
running on the jib, which is claimed to give g 
shorter minimum radius (4m instead of 7.5m) 
as compared with the normal level-luffing jip 
with which it can readily be interchanged. The 
maximum radius in unaltered, but the Capacity 
at minimum radius is increased from 3 to 4 
tonnes. Maximum lifting height is 22-8m, 
(To be continued) 


(shown as , 
Square metres 


Salvage of “ Wasa” 

The final phase in the salvage of the Swedish 
seventeenth-century flagship ‘ Wasa” wa 
reached on April 24, when the vessel was raised 
to the surface in Stockholm Harbour. The hul| 
is now to be pumped out sufficiently to bring the 
waterline below the gun ports. Afterwards, the 
ship will be put into dry dock, where she will be 
placed on a special concrete pontoon. In this 
position she will be towed, probably on June 17, 
to the “* Wasa” Exhibition Site at Djurgarden 
on the shores of Stockholm Harbour, where she 
will be moored until a permanent museum has 
been constructed. 

One of four large vessels ordered by Gustavus 
Adolphus in 1625 for strengthening the Swedish 
position in the Baltic, the ‘* Wasa’ was designed 
by the Dutchman Henrik Hybertsson who, 
however, died the year before her completion 
On her maiden voyage from Stockholm on 
August 10, 1628, she heeled heavily in a squall 
off Beckholmen Island, and could not be righted 
With water entering through the lower gun ports, 
she sank shortly afterwards with the loss ol 
some forty lives. 

As far as is known none of the crew were 
punished in connection with this disaster, so 1 
seems to have been considered that the design 
was at fault. Little light was shed on the matter 
at the enquiry which followed. The ship carried 
forty-eight twenty-four-pounders, eight three 
pounders, two one-pounders and six mortars, 
in all some 80 tons of metal. A salvage attempt 
was undertaken almost immediately by th 
engineer Ian Bulmer who, however, merely 
succeeded in righting the vessel. Further 
unsuccessful attempts followed, until in 1663, 
Lieut.-Col. von Hans Albrecht Treileben, with 
the help of the German Andreas Peckell, began 
work with a diving bell. Already, five yeats 
earlier, von Treileben had by this method raised 
some of the cannon of a Danish ship sunk off 
Gothenburg in about the same depth as the 
“Wasa.” Peckell later invented a way 
replenishing the air under the bell with the aid 
of a wooden cask, and thereby doubled the 
time the diver could stay under water (this 
originally had been only fifteen minutes) 
Records from the year 1665 show that at leas! 
fifty-three pieces of ordnance were raised from 
the “ Wasa,” a feat particularly astonishing © 
the case of the lower-deck cannons which, ® 
spite of their great weight of 1 to 2 tons, wert 
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ught out of their portholes and 
ee bree ot known in detail how this 
ished. 
— ee ony salvage attempts, the exact 
ition of the vessel was gradually forgotten, 
t was eventually discovered by an amateur 
archaeologist, Mr. Anders Franzen, in 1954, and 
accurately located in 1956 by naval divers who 
were following up this work. : , f d 
In the spring © 1957, a committee was forme 
investigate the technical and financial aspects 
ee jvaging the whole ship. This committee 
é ay Favourable report in February, 1958. 
A was begun with the object of lifting the 
wer and moving her, still submerged, into 
hover water until further action could be 


a aoe were dug under the hull by means 
of water jets and a mud pump, a difficult and 
dangerous task. Six-inch steel hawsers were 
assed through and attached to two large 
ontoons, “Oden” and “ Frigge placed on 
each side. In the course of this work many 
interesting objects from the ship were recovered. 
The vessel, which originally displaced 1400 tons, 
proved to weigh 700 tons under water and, as 
it turned out, was quite capable of withstanding 
the stresses imposed by the lifting. The first 
lift took place in August, 1959, and by mid- 
September, the preliminary move of about 300m 
had been completed in eighteen stages, the 
“Wasa” being beached in 17m of water off 
Kastellholmen Island. 
Subsequently, the 6in hawsers were reinforced 
with 9in ones attached to vertical hydraulic jacks 
on the pontoons. After being made watertight 
the ship was raised to the surface by the jacks. 
The work of strengthening the hull and making 
it watertight is at present continuing, and the 
list is being corrected in order to get the ship 
ready for dry-docking. 
Because of the low salinity of the Baltic, the 
shipworm Teredo Navalis is absent from these 
waters. The timbers of the ‘* Wasa ” are there- 
fore free from attack. Her almost intact survival 
over such a period is probably a unique case and 
of the greatest archaeological interest. 


Conference on Soil-Vehicle Systems 


The full programme has now been released of 
the First International Conference on_ the 
Mechanics of Soil-Vehicle Systems which is to 
be held at Turin and Saint Vincent (Valle 
d'Aosta) during June 12 to 16. The conference 
is sponsored by the U.S. Army Land Locomotion 
Research Laboratory OTAC and Office of 
Ordnance Research through the European 
Research office, in co-operation with the General 
Inspectorate of Motorisation—Technical Corps 
of Motorisation of the Italian Army. Its purpose 
is to formulate scientifically design problems 
connected with off-the-road locomotion to 
enable manufacturers all over the world to plan 
suitable devices. Applications to attend should 
be sent before May 15 to the Congress Secretary, 
Politecnico di Torino, Corso Duca degli 
Abruzzi, 24, Turin (Tel.: 40.500, cables : 
Movistrada-Torino). Hotel accommodation 
should be booked immediately through 
SAVET, via Bruno Buozzi 10, Turin. Confer- 
ence papers will be simultaneously translated 
into English, French, German and Italian. The 
following papers will be presented : 

“ Stress-Strain Relations for Soils and Load Carrying Capa- 
city” (D. C. Drucker, U.S.A.). xe 

“ Methods of Plasticity in Land Locomotion Studies ” (R. M. 
Haythornthwaite, U.S.A.). ; 

“ Analysis of the Displacements of the Ground Surface due to 
4 Moving Vehicle * (R. L. Schiffman, U.S.A.). : 

“Effects of Remoulding on Soil Values related to Vehicle 
Mobility ” (L. 3. Goodmann and C. N. Lee, U.S.A.). — 

“ The Bearing Capacity of Soils under Vehicle Loads ” (G. G. 
Meyerhof, Canada) 

“ Forecasting Trafficability after Traffic for Grounds Possessing 
Structures ” (Trafficability Research Team, Israeli Army). 


_ "The Performance of Rigid Cylindrical Wheels on C ay 
Soil” (F. L. Uffelmann, U.K.). ‘ ’ 
“A Cross-Country Wheeled Transporter ” (C. de Gregorio, 


Italy) 
“The Steering of Tracked Vehicles by Articulation” (C. J. 

Nuttall, Jr., U.S.A.) 

“ Wheels for the Road, Tracks for Cross-Country ” (Conte G. 
Bonmartini, Italy) 

“ Ground Factors and Vehicle Design in Operation on Organic 
Terrain" (Norman W. Radforth, Canada). 

“Tracked Transporters—Design from Field Test Data” 
(J. G. Thomson, Canada). 

“Relation of Shape of Track Shoes to Traction Force of the 
Crawler-Type Tractor on Peat Soil” (Sakae Tsunematsu, 
Japan) 

“On the Statistical Analysis of Linear Vehicle Dynamics ” 
and “ On the Statistical Properties of the Ground Contour and 
its Relation to the Study of Land Locomotion ” (J. L. Bogdanoff 
and E. Kozin, U.S.A.). 


“The Steering of Pneumatic-Tyred Vehicles” (D. C. Clark 
and L. Segel, U.S.A.). 

“ The Statistical Analysis and Experiment on the Force of the 
Tractor Wheel ” (Takashi Tanaka, Japan). 

“ The Dynamics of the Automobile in the Conering Manoeuvre 
on re off the Highway ” (W. Bergman, E. Fox, and E. Saibel, 


“ The Mechanics of Walking Vehicles ” (J. E. Shigley, U.S.A.). 

“ Application of Soil Parameters to Vehicular Mechanics ” 
(Wesley F. Buchele, U.S.A.). 

“ The * Bevameter 100,’ a new type of Field Apparatus for 
measuring Locomotive Stress-Strain Relationships in Soils” 
(F. Pavlics, U.S.A.). 

“An Instrumentation System for Measurement of Terrain 
Geometry "’ (1. J. Sattinger and S. Sternik, U.S.A.). 

“ Measurements and Estimation of the Trafficability of Fine 
Grained Soils ” (S. J. Knight and A. A. Rula, U.S. Army). 

“ Forced-Slip Wheel-and-Track Tester” (A. R. Reece and 
B. M. D. Wills, U.K.). 

* Evaluating and Improving Performance of Traction Devices” 
(G. E. Vandenberg, I. F. Reed and A. W. Cooper, U.S. Depart- 
ment of Agriculture). 

“Scale Model Evaluation of Earth-Moving Tools” (D. E. 
Cobb, G. T. Cohoron, and J. D. Gentry, U.S.A.). 

“ Instrumentation for Land Locomotion Studies ” (Wesley F. 
Buchele, U.S.A.). 

“The Design, Testing, and Performance of a Treadmill 
Traction Dynamometer for Wheel Type Tractors” (D. H. C. 
Beach, Canada). 

“A Proposed Recording (Trafficability 
Research Team, Israeli Army). 

> New, Six-component Laboratory Machine for Studying 
the Mechanics of Oblique-Rolling Vehicular Wheels, being 
Driven or Braked on Deformable Ground ™ (J. Phillips, Australia) 

** Spec al Application of High Mobility Tyres *’ (Addis Finney, 
France). 

“Influence of Soil Factors and Tyre Geometry on the Per- 
formance of Pneumatic Tyres” (W. J. Turnbull and D. R 
Freitag, U.S. Army). 

“Comparison between Relationship of Agricultural Tractors 
and Mechanical Soil Values" (W. Sdéhne and F. J. Sonnen, 
Germany). 

“A Discussion of Slip and Rolling Resistance ” (J. Phillips, 
Australia). 

“ The Ideal Traffic Efficiency of Soils *' (G. W. Steinbruegge, 
U.S.A.). 

“ Soil Trafficability Classification Scheme ” (S. J. Knight and 
P. Meyer, U.S. Army). 

“Influence of Multiple Compartment Tyres in Off-the-road 
Vehicle Mobility ** (Norman W. McLeod, Canada). 

“On the Slip and the Tractive Effort” (A. D. Sela, Israeli 
Army). 

“The Phenomenon of the Adhesion of a Tracked Vehicle 
Off-the-road ” (A. Orlandi, Italy). 

“ Factors Affecting Wheeled Tractor Traction on Sandy Loess 
Soils * (M. Weinbium and S. Orlowski, Israel). 

“ A Similitude Study of the Drag and Sinkage of Wheels 
using a System of Soil Values related to Locomotion” (H. H. 
Hicks, Jr., U.S.A.). 

** Scale Models of Vehicles in Soils and Snows” (C. J. Nuttall, 
Jr. and R. P. McGowan, U.S. Army). 

* Analytical Prediction of Performance for Full Size and Small 
Scale Vehicles " (Wm. L. Harrison, Jr., U.S. Army) 

“ Analytical Determination of the Draw-Bar Pull as a Func- 
tion of Slip for Tracked Vehicles in Deformable Soils * (Z. Janosi 
and B. Hanamoto, U.S.A.). 

*“ An Analysis of Pneumatic Tyre Performance on Deformable 
Soils * (Z. Janosi, U.S.A.). 

“ Evaluation and Selection of Optimum Vehicle Types under 
Random Terrain Conditions ** (M. G. Bekker, U.S.A.). 

“Some Predictions as to the Possible Nature and Behaviour 
of Lunar Soil” (A. J. Ryan, U.S.A.). 

“* A Suggested Empirical Combination between the Bekker and 
Vicksburg Methods in Trafficability Analysis of Deep Loose 
Sands ” (Trafficability Research Team, Israeli Army). 

“ Pressure Distribution, and Flow of Sand past a Rigid 
Wheel ” (E. T. Vincent, U.S.A.). 

“ Study of Adhesion with the Practical Available Means, to 
Achieve Improvement " (J. Remus, France). 

** On Increasing the Tractive Effort of Off-the-road Vehicles ” 
(H. von Sybel and F. Grose-Scharmann, Germany). 

“ Off-the-road Vehicle and its Applications’’ (A. Meroni, 
Italy). 

“ Traffic over Frozen or Crusted Surfaces (A. Assur, U.S.A.) 

“Land Locomotion in the United States Universities "’ (E. T. 
Vincent, U.S.A.). 


Penetrometer ” 


Diesel-Electric Locomotives for 
S.N.C.F. 


An order for twenty diesel-electric locomotives 
of 2000 h.p. to 2400 h.p. has been placed by the 
S.N.C.F. with a group of builders comprising 
Société Anonyme des Etablissements Brisson- 
neau & Lotz, Le Matériel de Traction Electrique 
(SFAC, Jeumont, and Matérial Electrique S-W), 
Société O6cerlikon, and Société Générale de 
Constructions Mécaniques. These two-cab loco- 
motives, the first of which are to be commis- 
sioned in the summer of 1962, are the most 
powerful locomotives ordered by the S.N.C.F. 
up to now. They are intended for mixed service. 

Measuring 16,990mm over buffers, the loco- 
motives are By-B, engines with a _ king-pin 
distance of 980mm and a bogie wheel base of 
2400mm. The wheel diameter is to be 1150mm. 
There will be one motor per bogie. As prime 
mover, a 2000 h.p., 1500 r.p.m., S.G.C.M. “ 16 
PA4 ” diesel engine is to be installed in the first 
instance, which directly drives a single gener- 
ator. On the electrical side the equipment is to 
be laid out for a continuous rating of 2400 h.p. 

The motor gearing will permit the choice of 
two reduction ratios, 69 : 18 and 69:27. With 
the lower ratio, the continuously rated drawbar 
pull is 18-1 tonnes at 22-9 km.p.h. (or 28-5 
km.p.h. at 2400 h.p.), while with the higher 
ratio, the drawbar pull is 12 tonnes at 34-4 
km.p.h. (or 42-8km at 2400 h.p.). Maximum 
effort will be 29-2 tonnes at the lower gear ratio 
and 19-5 tonnes at the higher. The top speed 
of the locomotive is to be 135 km.p.h. 

Service weight will be just under 78 tonnes, 
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including 2-5 tonnes of diesel fuel. Of the 
mechanical parts, the bogies amount to 26-5 
tonnes and the chassis 21-1 tonnes, while the 
electrical items total 18-4 tonnes. The remainder 
is accounted for by stores other than fuel. 


Adjustable Slip Gauge 


_ We have received details of a slip gauge made 
in the form of a pair of quoin-shaped elements 
designed to allow the distance between their 
parallel faces to be set by relative movement of 
the two quoins. Made by Ultra Priizisionswerk 


G.m.b.H., Aschaffenburg, the gauges are dis- 
tributed in the United Kingdom by Nonius, 
Ltd., 38, Beethoven Street, London, W.10. As 
shows, 


the accompanying illustration each 





Slip gauge consisting of two quoins wrung together, 

allowing the parallel faces to be set to +10 microns 

of the nominal size, with an accuracy of 1 micron 
or better 


bottom quoin is provided with a scale of +10 
divisions corresponding to +10 microns. The 
top quoin carries a central mark which, it is 
claimed, can readily be set to half-divisions. 
Quoins are stated to be made to the highest 
accuracy of DIN 861/I only. For a length of 
30mm, this means a tolerance on thickness of 
+0-35 micron, or a setting accuracy of 0-5 
+0-35 micron. “ Ultra’ quoins are made in 
thicknesses of 5mm, 10mm, 20mm, 30mm and 
50mm, and corresponding inch sizes. 


European Federation of Chemical 
Engineering 

The complete programme of the Third 
European Congress of Chemical Engineering, 
due to be held at Olympia, London, from 
June 20 to 28 next year, has been released. 
There will be two main meetings, dealing res- 
pectively with “Process Optimisation” and 
** Interaction Between Fluids and Particles,” and 
two symposia, on “ The Handling of Solids,” 
and “The Physics and Chemistry of High 
Pressures.” 

The Third Congress of the European Federa- 
tion is to be held on the occasion of the Second 
Chemical and Petroleum Engineering Exhibition 
which will take place at Olympia from June 20 
to 30, 1962, inclusive. Full information may be 
obtained from the General Secretary, Society of 
— Industry, 14, Belgrave Square, London, 


Visit to Scandinavia 


The Joint Committee on Structural Concrete, 
Terminal House, Grosvenor Gardens, London, 
S.W.1, has arranged for a visit for architects and 
engineers to see city redevelopment and struc- 
tural concrete work in Scandinavia between 
May 6 and 14. The party will visit Copenhagen, 
Stockholm and Oslo. After seeing Copenhagen’s 
S.A.S. Building, designed by Arne Jacobsen, the 
Building Centre and housing developments and 
office blocks, the party will go on to Stockholm 
to get an impression of the redevelopment of the 
central area. In addition, they will see Vallingby, 
one of the new towns adjacent to Stockholm, 
and the newer Farsta which is still not complete. 

In Oslo the party will inspect a number of new 
buildings, including the American Embassy. A 
special point will be made to visit buildings 
where “ Naturbetong ” has been employed. 
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THE AMERICAN SCENE 


By Our American Editor 
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Turret Press with Numerical Control 


HE Wiedemann Machine Company, of 
Ting of Prussia, Pennsylvania, has developed 
a numerically controlled turret multiple-punch 
ress, which now brings automation to the 
short-run production of pierced parts. Short- 
run production in piercing operations can be 
defined as production where quantities are so 
small that it is not economical to design and 
build multiple dies that are capable of piercing 
all of the holes in a workpiece with one press 
hit. One solution to the problem is, of course, 
to pierce each hole individually, using a standard 
punch press. When holes in a sheet are of 
several different sizes and shapes, however, 
the time required for die changes is excessive 
and, unless elaborate gauging systems are 
devised, the accuracy of hole location becomes 
a matter of chance. 

The tool change problem and the positioning 
problem are both solved by the use of a turret 
punch press. The punches and dies for various 
hole sizes and shapes are carried in a revolving 
turret. One edge of the sheet is clamped to a 
cross slide that travels on a cross bar or way. 
Movement in a second axis is obtained by 
mounting the cross bar itself on ways or slides 
so that it can be moved in a direction perpendi- 
cular to the cross slide travel. With this system 
the sheet can be moved in two axes so that it is 
in proper position for the punching of each 
successive hole. 

While the productivity of manually controlled 
turret punch presses is much higher than that 
with a conventional punch press equipped with 
a single punch and die, there are definite limits 
to efficiency. Each hole is pierced in a fraction 
of a second and most production time is taken 
up with positioning the sheet for successive 
piercing operations. Productivity, then, depends 
almost entirely on the press operator since he 
controls the duration of the positioning and 
re-positioning time. When piercing large sheets, 
even a highly skilled operator cannot exceed 
five or six press hits per minute over the course 
of a working day. Furthermore, there is always 
the possibility of operator error when positioning 
the sheet, or of punching the wrong size hole. 
A certain amount of scrap is inevitable. 

The installation of a numerically controlled 
turret punch press at the General Electric 
Specialty Control Division, at Waynesboro, 
Virginia, solved these problems recently. Once 
a sheet is positioned in the workholding fingers 
of the press, all positioning of the sheet, selection 
of punches and dies from the turret and the 
actual press stroke are automatic. The operator 
Instruction sheets and special drawings have 
been replaced by lengths of punched tape, each 
of which contains a complete piercing programme 
for each job. Production results with this equip- 
ment, which is used in the production of panels 
for large cabinets, have been outstanding. In 
Place of the five or six hits per minute possible 
with operator control, 30 or more hits per 
minute can be obtained. This figure is based on 
four inches of average table motion in both 
axes for each hit, 30 deg. average turret motion 
and approximately three turret changes per 
minute, 

The Model A-100 turret punch press has a 
Capacity of 100 tons and a throat depth of 63in. 
It can pierce sheet metal or plate up to 60 in 
by 100in by gin and was specifically designed for 
high-speed automatic operation. The table speed 
is 600in per minute and the turret, which holds 
thirty-six sets of punches and dies, rotates at a 


speed of 15 r.p.m. The table motions are powered 
by double rod end hydraulic cylinders. Wigh- 
response, linear-proportional servo valves are 
used for cylinder control. A hydraulic motor, 
operating through a gear reducer, powers the 
turret. The punch and die turrets are 55in in 
diameter with a combined weight of 6500 Ib 
when fully tooled. This heavy mass is accelerated 
to a rotational speed of 15 r.p.m., decelerated 
and stopped with an accuracy of + yin with 
respect to the centre-line of the turret locking 
or index pins. The final position and accurate 
alignment of the punch and die turrets is obtained 
by inserting these pins into bushings in the 
turret automatically. During this operation an 
air-operated disk clutch, located in the drive 
backshaft, is disengaged, isolating and removing 
the effect of the gear reducer and hydraulic 
motor inertia from the system. The clutch also 
serves as a safety device by slipping under 
excessive overloads. Automatic workholders, 
which are sensitive to signals generated by 
proximity pickups, permit punching close to the 
edge of the sheet. When the pickup head 
registers with a profile cam located in front of 
the turrets, the workholder jaws open and the 
clamp is retracted. When the head moves away 
from the cam, the workholder returns and 
re-clamps the sheet. These units eliminate the 
necessity of interrupting the machine cycle for 
manual re-location of the clamps when edge- 
of-sheet punching is required. 

The press is equipped with a modified General 
Electric Mark III control. All operator controls 
and the tape reader are enclosed in a console 
at one side of the press. The control accuracy 
for positioning of the sheet is +0-005 in and 
the rotary accuracy of control for the turret is 

+4 deg. The tape is a standard lin wide punched 


tape. During machine operation, the tape 
advances to read the next positioning cycle ; 
instructions for operations are retained in a 
memory unit as the tape is advanced. This 
means that there are no machine cycle delays 
caused by tape reading. The system is self- 
correcting and self-checking. The table motions 
are maintained under continuous servo loop 
control at all times except for a brief interval 
after the punch has been stripped from the work. 
The loop is opened at this time to permit the 
transfer of data from the buffer storage to the 
servo amplifier sections. During closed-loop 
control, continuous position feedback signals 
are generated by selsyn transducers connected 
to the moving table components by rack-and- 
pinion drives. These racks are accurate within 
0-002in accumulated pitch error in 100in of 
rack length. The feedback signals are compared 
to input signals and the press will not cycle 
until the two sets of signals match. 

Tape preparation is accomplished either with 
a standard tape punching machine, working 
from a simplechart listing the X and Y dimensions 
and the turret station number for each opening, 
or with an automatic programmer developed by 
General Electric. This programmer produces a 
manufacturing control tape from dimensionless 
line drawings. A typical job for the automatic 
programmer begins with a rough layout prepared 
by an engineering assistant using templates that 
show the hole size and shape. After the tem- 
plates have been positioned approximately on 
an outline drawing of the panel, a draughtsman 
accurately positions the templates using a scale 
and secures the entire layout to the programme. 

The draughtsman operates switches on the 
control console to select the rotary turret punch 
positions required to produce the panel. He 
then centres a locating device over the centre- 
line markings on the template for each punch, 
When centering is completed, the operator trips 
a foot switch. A bright “pin point” dot, 
projected optically onto the templates, facilitates 





Wiedemann turret punch press with General Electric numerical control system 
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centering. The X and Y dimensions, as measured 
by the locating device, are transferred from the 
layout to the information storage and read-outs 
in the programming machine. A second foot 
switch causes the information to be punched on 
the tape. At the same time, the centre-line 
location just programmed is automatically 
marked on the layout by a felt pen to eliminate 
the possibility of repeating holes accidentally. 
A transparency is then made of the layout. 
After part numbers and a drawing number 
have been added to the transparency, it becomes 
an assembly drawing for use in the factory. The 
control is checked by running it through a special 
automatic typewriter that produces a_ typed 
specification sheet. A duplicate tape is auto- 
matically produced at this time. This duplicate 
tape is sent to the factory for use with the 
turret press. The original or master tape is filed 
and can be used to produce additional duplicates 
in the event of damage to the tape used for 
production. 


Flume Stabilisation System for Ships 


AN ANTI-ROLL passive tank system for stabilising 
ships, the so-called Flume Stabilisation System, 
has only one moving part, the water, and consists 
simply of a pair of internal tanks, one on each 
side of the vessel, connected by a flume or duct. 
An installation may consist of several pairs of 
tanks. It is a new development and, from the 
standpoint of performance, is in no way com- 
parable to the U-tube method of stabilisation, 
such as the Frahm system. Early in this century 
the Frahm system was installed in approxi- 
mately forty ships, but the noise of the air venting 
between wing tanks and the difficulties with 
control, as well as its tendency to de-stabilise 
under certain conditions, limited its use. Further- 
more, the Frahm U-tube design was uneco- 
mical of weight and space. Experience with the 
Frahm tanks has shown a maximum stabilising 
efficiency of only about 50 per cent. 

In the Flume Stabilisation System, the weight 
of the ballast restricted to the high side is the 
source of the principal roll damping effect. 
This principal stabilising moment can be expressed 
as what in a heeled ship would be known as 
free surface effect, but in a rolling ship has been 
both amplified and changed in phase to become 
a pure damping moment. This control is 
effected by nozzles or restrictions ; i.e., round- 
ing of the vertical corners where the flume and 
tanks are joined. This method of control 
causes the free surface moment vector of the 
partially filled tanks to lag 90 deg., thereby 
damping the roll of the vessel, and at the same 
time, counteracting the tendency of the vessel 
to roll past the perpendicular of the wave slope. 
The system improves the roll stabilisation 
relative to the perpendicular of the wave slope, 
thereby decreasing apparent roll to an even 
greater extent. This phase relation of roll is 
just as important as actual roll reduction because 
it is the roll away from the apparent vertical 
which causes discomfort to passengers. The 
depth of water in the flume at the centre-line 
plane of the ship remains the same throughout 
the transfer cycle and is dependent upon the 
total amount of water in the entire system rather 
than the movement of the vessel. It is the flume 
nozzles that always keep the free surface moment 
at 90 deg. away from the normal, static position 
position and acting about the axis of roll of 
the ship. They also prevent the vessel and the 
water from synchronising as would occur if the 
system were too lightly damped, a potentially 
dangerous possibility in the old U-tube system. 

The Flume Stabilisation System could be 
likened to the partial flooding of two inter- 
connected athwartship deep tanks. The inter- 
connection makes it a modified U-tube type, as 
contrasted with the conventional or Frahm 
U-tube type. This inter-connection provides 
the free surface, which is basic to the operation 
of any passive tank system. The important 
differences are the addition, in the flume system, 


of the control element, the nozzles, and the 
elimination of the air vent valves. The flume 
system is effective at all speeds, including the 
hove-to condition. 

With the flume system proven by installation 
in as diverse vessels as the M.V. ‘ Vema,” 
which is the research ship of the Lamont Geo- 
logical Observatory of Columbia University, the 
S.S. “* Matsonia,” a 27,000-ton passenger vessel 
of the Matson Lines, and various missile tracking 
vessels operated by the United States Govern- 
ment, the mathematical calculations involved 
could not have been undertaken economically 
without the aid of electronic analogue computers. 
The verification of these calculations by model 
testing would not be possible without advanced 
towing tank and bench model technology. 

The Flume Stabilisation System has no 
mechanical parts or complicated control devices ; 
therefore, no attention or maintenance is neces- 
sary, and malfunctioning is almost impossible. 
No appurtenances external to the hull itself are 
necessary, thus eliminating drydock maintenance 
and inspection. Bilge keels are unnecessary, 
eliminating their frequent repairs ; the combined 
reduction of roll and the absence of bilge keels 
results in a hull and wave resistance reduction of 
about 7 per cent. The operating expense is 
infinitesimal and, even more important, the 
system is in constant operation. Adjustments in 
the water level in the tanks are all that could be 
necessary to correct for variations in the meta- 
centric heights of cargo vessels. In the SS. 
‘** Matsonia,”’ the water level is fixed and checked 
whenever convenient ; no more than once per 
voyage. Visible through sight ports and illumin- 
ated by watertight lights are permanent height 
markings on the inside bulkhead for the purpose 
of checking water levels. 

In terms of capital investment, the flume 
system costs less than 25 per cent. of other 
mechanical means of stabilisation in the case of 
conversions, and even less when incorporated in 
new designs. Stabilisation has hitherto been 
restricted by high initial and operating costs to 
passenger vessels, where the competitive demands 


1/108 scale model of S.S. 
** Matsonia ’’ under test at 
the Davidson Laboratory : 
rolling in regular beam 
swells at synchronous con- 
dition with flume inopera- 
tive (upper left); rolling 
under conditions 
with flume operative, reduc- 
ing a 14 deg. roll to 3 deg. 
(upper right). (Below) 
Model outfitted for tests in 
confused seas, with wires 
leading from roll gyroscope 
to recording apparatus 


similar 


ened 


of service made stabilisation man 

the other hand, the low initial cost ape 
of operating expense of the flume system permi 
use not only in passenger vessels, but also 7 
cargo ships of all kinds. Installation whether 
in existing hulls or new construction, is made 
any shipyard possessing the usual tools of the 
trade and normally does not require dry-docki 
When installed in operating vessels, the my 
existing bulkheads is possible. When nen 
porated in new construction, bulkheading and 
structural members can be included as part of 
the hull structure, thereby reducing fabrication 
costs. 

There is every indication that the installation 
of the system will pay for itself in a very short 
period of time by the reduction of operating 
expenses. Captain Vernon Johnson, the Master 
of the S.S. ** Matsonia,” reported a great reduc. 
tion in the breakage of crockery and glassware 
which, in a ship of this size, can amount to 
50,000 dollars per year. He also mentioned that 
the reduction in requests for seasickness pills 
was substantial and significant. 

The amount of water ballast required in the 
system varies between ships and is insignificant 
as a loss factor of either deadweight or cubic 
capacity in comparison to the total displacement 
of the ship. In the case of motor vessels, reserve 
diesel oil can be used in the system instead of 
water. On board the S.S. “ Matsonia,” the 
85 tons of water in the flume amounts to less 
than one-third of 1 per cent of the total displace. 
ment. When use of the full deadweight capacity 
is more desirable than stabilisation, such as in 
a fully loaded tanker, the flume ballast can be 
dumped or liquid cargoes can be carried in the 
flume system. 

John J. McMullen Associates, naval architects, 
marine engineers and consultants, of New York 
City, designed and developed the Flume Stabilisa- 
tion System for commercial use. The design of 


each system is handled exclusively by this firm, 
utilising the testing facilities and staff of the 
Davidson Laboratory of the Stevens Institute of 
Technology, at Hoboken, New Jersey. 
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WATER PURIFICATION 


mber 13, 1957.—WaATER PuRIFICa- 

065,315. Seetwopolake Strojirna, Zavod Klem- 
ia Gottwalda, Narodni Podnik, of Brno, 
Czechoslovakia. (Inventors : Vladimir Mackerle, 
Svatopluk Mackerle, Igor Tesarik and Vladimir 


Mican.) | 
This inventior 
separating prect 
tion, The purt 
outer cylindrical 


n relates particularly to a device for 
pitates from water during purifica- 
fication plant shown comprises an 
tank into which are concentrically 
nserted a conical middle member A and an inverted 
: ne-shaped inner member B. These members 
divide the tank into three compartments : firstly the 
precipitation compartment inside the member B 
secondly the compartment between A and B in which 
the flocculation layer 1s formed. This compartment 
extends upwards into the discharge compartment C 
and thirdly there is a sludge compartment D between 
the member A and the outer tank. A supply pipe 
F is joined to a mixing jet F in the top of B and 
supplies the incoming water and precipitants. The 
first and second compartments are joined through an 
annular gap G. The second and third compartments 
are joined through an annular passage H. The 
flow of water through the annular gap G is arranged 
on the principle of flow through a venturi tube, the 
narrowest slit in which is adjustable in such a manner 
that the flocculation layer formed by the speed of 
the rising water is held in suspension and its passage 
back through the gap is prevented. Below the sur- 
face of the water collecting in compartment C is a 
system of discharge pipes J which lead into a collect- 
ing trough K at the edge of the outer tank. A series 
of radial vanes L are arranged between the members 
in the second compartment. Near the bottom of the 
compartment D is a pipe M which serves to remove 
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the sludge which collects. From the annular pipe 
M, a branch pipe, with a built-in pump N, leads 
into a distributing ring inside the second compartment. 
This arrangement is provided in order to pump the 
sludge back into the turbulent flocculation layer 
compartment on the occasion when the equipment 
8 brought into service. At the top of the 


sludge compartment D an outlet, connected to 
the collecting trough K, removesthe — purified 
liquid from the top of the compartment to 
further the concentration of the sludge. The raw 


water, with the measured amounts of precipitants, is 
Supplied through the pipe E to the mixing jet F into 
the top of the compartment where the flocculation 
takes place with a circular movement of the liquid. 
After passing through the peripheral gap G the liquid 
reaches the second compartment, in which the vanes 
reduce the circular motion, and the flocculation layer 
is formed. The surface of the flocculated layer is 
kept at the necessary height by the upper edge of the 
member A over which the excess sludge falls into 
the sludge compartment from whence it is drawn 
of, from time to time. The water which filters 
through the flocculation layer into the compartment 

is drawn off through the ring into the trough 
from whence it is supplied to the filters. As a result 
of the compact arrangement of only three compart- 
ments, of which the unit is composed, its working 
Space is fully utilised, and the output of the plant is 
increased by filtering the sludge in the flocculation 


layer from the main discharge and not having to 
allow the sludge to settle from the main discharge. 
The flocculation layer, which is formed in almost 
the maximum diameter of the device, is utilised for 
the filtration of water to be purified. The overflow 
edge automatically holds the surface of the floccula- 
tion layer at a constant height, and the layer is 
constantly renewed by the supply of fresh floccules 
and the overflow of the excess of floccules at the 
surface of the layer. At the same time, the sludge 
compartment of the device is fully utilised for the 
concentration of the sludge by settling, and by the 
withdrawal of purified liquid from this compartment 
As a result, it is possible to empty the sludge at long 
intervals and low water losses are assured.—April 12, 
1961. 


METALLURGY 


863,461. June 25, 1956.—REeEsISTANCE HEATING OF 
STFEL INGOTs, Bochumer Verein fur Gusstahl- 
fabrikation Aktiengesellschaft, Bochum, Ger- 
many. 

According to this invention there is provided a 
method of heating an ingot, of alloyed or plain 
steel containing at least 0°35 per cent carbon, in 
preparation for hot-working. The ingot is first 
heated in customary manner, from the exterior, in a 
furnace to at least, approximately two-thirds of the 
temperature required for hot-working. The ingot is 
thereafter further heated, predominantly from 
its interior, to the hot-working temperature or 
above by direct electrical resistance heating, water 
or steam being made to impinge at least periodically 
on, at least, the contact parts through which the 
resistance heating is effected. In order to provide a 
shield against radiation, the electrical resistance 
heating may be carried out in a closed chamber 
from which the ends of the ingot project. The 
space surrounding the ingot may be filled with a 
protective gas. A drawing and full details of the 
resistance heating plant are given in the specification 

March 22, 1961. 


863,645. July 2, 1957.—MeTHOD AND TOOL FOR 
PERFORATING INGOTS, Karl Beisner, 73, Kirch- 
horderstrasse, Dortmund, Westphalia, Germany. 

Referring to the drawings the tool for perforating 
heated ingots comprises an annular punch formed by 
two co-axial tubes A and B which at one end merge 
into a cutting head C. Between the tubes is an annular 
space through which coolant flows. The inner tube 
has along its outer surface longitudinal ribs or fins 
which serve to hold the tubes in radially spaced 
relationship and also to form longitudinal ducts 
for the coolant. Alternate ribs are cut away at the 
ends to provide apertures, through which the coolant 
can flow towards the cutting head through some 
ducts and return through others. At the rear end of 
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the tool the annular space between the two tubes is 
closed by a ring which also forms a bearing surface 
against which a ram or plunger (not shown) is 
adapted to engage to drive the punch into an ingot. 
Near the rear end of the tool is an external annulus 
D with an annular duct into which a pipe delivers 
the supply of a coolant. The coolant then flows 
through ducts towards the cutting head, through the 
apertures at the cutting head end and back through 
other ducts finally passing through the outlet ports in 
A into the pipe FE, Adjacent to the cutting head the 


inner tube has an internal inwardly projecting 
annular enlargement F which imparts to the core 
removed from the ingot during the perforation 
operation a smaller diameter than the inner tube, 
thus facilitating removal of the ingot core from the 
tool after use. The bore of the tool which receives the 
core ingot is also open at the end opposite to the 
cutting head so that the core can be easily removed by 
pushing it through the rear end. In accordance with a 
modification the tool may be provided at or adjacent 
to its cutting end with an external helical rib which 
causes it to rotate when being driven through an ingot 
whereby the tool is more accurately guided in the 
axial direction.—March 22, 1961. 


AUTOMOBILES 


863,246. September 22, 1959.—INTERNAL Com- 
BUSTION ENGINES, Ford Motor Company, Ltd., 

88 Regent Street, London, W.1. (/nventors: 
Charles Dunstan Brewer and Dennis Littlewood.) 

The invention consists of a flat four internal 
combustion engine cylinder block which is made 
from a single casting. Preferably the casting is such 
that the main bearings for the crankshaft are accom- 
modated in slipper housings retained by supports 
also acting as tension struts for the casting. This 
arrangement provides access to the cylinder block 
for assembly of the connecting rods to the crankshaft 
and the splits in the connecting rods are inclined to 
their axes to facilitate assembly. Referring to the 
drawing, the cylinder block casting incorporates four 


ee 
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cylinders, two of which are shown, together with 
conventional camshaft bearing supports A, tappet 
guides B, &c. Also shown is one of the half main 
bearing supports C which mates with a separate 
slipper housing D which is an interference fit in the 
casting, and is longitudinally located by end flanges 
E co-operating with ways on the casting. The slipper 
bearing is retained and loaded against its mating 
face by a support member F, bolted into the casting. 
This support member also acts as a tension strut 
across the upper side of the block.—March 22, 1961. 


WORK HOLDERS 


863,684. January 8, 1960..—-_MaAGNeTIC WorK HoLp- 
ERS, James Neill and Co. (Sheffield), Ltd., 
Composite Works, Napier Street, Sheffield 11, 
Yorkshire. (/nventor : William Leslie Bower.) 

This invention relates to magnetic work holders, 
in which a permanent or electro-magnet is employed 
to hold fast a work piece of magnetic material. 

In order to increase the security with which a work- 

piece is held, the holder has a jaw which remains 

stationary during use (this jaw being constituted by 

or engaged with one of the pole pieces) and with a 

movable jaw which is in sliding contact with the 

other pole piece and is movable towards and away 
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from the stationary jaw, so that a workpiece can be 
clamped between the opposed faces of the two 
jaws. The magnetic flux tends to draw the two jaws 
together, to grip the workpiece, in the manner of a 
vice, and also serves to hold the sliding jaw firmly 
against its co-operating pole piece. The work holder 
shown is suitable for holding, for example, an iron or 
steel bar A of rectangular cross section whose top face 
is to be worked upon. One pole piece of the work 
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holder is formed by a horizontal bar B having a 
vertical face, from the foot of which there projects 
a horizontal ledge or flange. The other pole piece 
is formed by a horizontal plate D whole upper 
surface lies in the same plane, as the upper surface 
of the ledge, the narrow parallel-sided gap between 
the adjacent edges of these two parts being pre- 
ferably filled with non-magnetic material E. The 
sliding jaw is formed by a bar F resting on the pole 
piece D and having a vertical face parallel to the 
stationary jaw. The workpiece is laid on the ledge of 
the first pole piece and the adjacent part of the second 
pole piece D, with one of its side faces against the 
vertical! face of the stationary jaw as shown. The 
sliding jaw F is then moved towards the stationary jaw 
to engage the other side of the workpiece, the lower 
corner of the face of jaw being bevelled as shown at 
G. When the pole pieces are energised, magnetic 
flux passes between them through the sliding jaw 
and the workpiece, as indicated by the arrows, and 
the workpiece is securely held. The two pole pieces 
are extended down and so shaped that together 
they form a substantially closed casing, the pole pieces 
being separated by only a narrow gap which is filled 
with the non-magnetic material E. Within this casing 
is mounted a permanent magnet H which is movable 
between a position in which its two poles respectively 
engage the two pole pieces and a position in which 
both poles engage the same pole piece, The magnet 
is arranged for axial movement through a rod fast 
on the magnet in threaded engagement with a tubular 
shaft J which can be rotated by a handle. Modified 
arrangements of the invention are also illustrated.— 
March 22, 1961. 


ELECTRONICS 


863,897. May 15, 1958.—REeEcTIFIER ASSEMBLIES, 
The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. (Inventor : 
Charles Henry Morris.) 

This invention relates to rectifier assemblies, 
particularly those comprising semiconductor devices, 
and is applicable to power rectifier assemblies in 
which a large number of rectifier devices have to be 
cooled in this way. One of its objects is to provide 
an assembly in which the individual devices are 
conveniently mounted for inspection and replace- 
ment. Referring to the drawing, the assembly com- 
prises germanium rectifier devices A (of which only 
one is shown), each having one electrode formed by a 
copper block B with which is associated a fin assembly 
C constituting a heat exchange member. Each heat 
exchange member is mounted within a duct D for 
cooling air, the duct being constituted by two channel- 
shaped parts E and F of insulating material. The 
members, which are fixed in place in the duct by bolts 
G so as to form with the duct a preassembled unit, 
have axial bosses H which project through apertures J 
in the walls of the duct. Each block B has an axial 


PR Q 


J 
M N 


No. 863,897 


threaded recess K which receives the end of a spindle 
L which passes axially through the heat exchange 
member, the spindle being located with respect 
to the member by a locking pin M passing through 
both. The rectifier device is coupled to the heat 
exchange member simply by screwing it on to the 
threaded end of the spindle L, the other end of the 
spindle being connected to a conductor N thereby 
providing an electrical connection through the in- 
terior of the heat exchange member. An electrical 
connection to the other electrode P of the device is 
made by way of a lead Q clamped on to this electrode 
by aclamp R. If desired, a rectifier device may be 
screwed on to each end of the spindle Z so that a 
common heat exchange member is associated with 
each. It will be seen that the heat exchange members 
extend across the whole width of the duct and are 
wholly supported thereby so as to be unaffected when 
a rectifier device is removed or replaced.—March 29, 
1961. 


Catalogues and Brochures 


DELOPENA AND Son, Ltd., Tewkesbury Road, Cheltenham, 
Glos.—Publication describing the ‘“ Cold-Heat” submerged 
induction hardering process. 

THE ADDISON ELectrRIC CoMPANY, Ltd., 10-12, Bosworth Road, 
London, W.10.—Leaflet giving details of a new instrument for 
continuous non-contacting measurement of wire diameter 
during production. 

BADER AND Co., Ltd., Wollaston, Wellingborough, Northamp- 
tonshire. Polyester Division.—Technical leaflet No. 305 describ- 
ing “ Crystic 197,” a new type of low pressure laminating resin 
based on a bisphenol polyester. 

CasTROL INDUSTRIAL, Ltd., Castrol House, Marylebone Road, 
London, N.W.1.—Illustrated booklet entitled “ Universal 
Centralised Lubrication Systems ” describing a development in 
two-line centralised lubrication systems suitable for either oil or 
grease. 

MicRoOceLL ELectronics (A Drvision OF MICROCELL, Ltd.), 
Blackwater No. 4 Factory, Blackwater, Camberley, Surrey.— 
Technical information leaflet on the transistor power supply 
sub-unit type 362. This power supply is a double unit giving 24V 
and 12V, both isolated independently from earth. 

TURNER BROTHERS Aspestos Company, Ltd., Rochdale.— 
Publication illustrating some of the many and varied ways in 
which the electrical industry is served by asbestos. The publica- 
tion is in six main sections dealing in turn with asbestos fibres ; 
asbestos slivers, rovings and yarns ; asbestos tape ; fine asbestos 
tubing ; asbestos webbing ; and asbestos cloth. 

GeNeERAL Evectric Company, Ltd., Engineering Group, 
Erith, Kent.—Technical Description No. 277 dealing with high- 
torque, high-slip and high-reactance squirrel-cage motors. A 
table is included showing the diversity of drives for which G.E.C. 
high reactance motors have been supplied. The table also 
indicates the range of horsepowers, speeds and voltages of these 
motors. 

_ AssociaTeD ELectricaL INpustries, Ltd., Crown House, 
Aldwych, London, W.C.2.—Illustrated brochure, No. 3101-74, 
giving details of graduate training in A.E.I. The brochure 
explains that before a training programme is prepared the young 
graduate spends his early days at Rugby where he is introduced to 
industry by means of talks, films, and discussions. Most of the 
book is devoted to the various branches of the engineering in- 
dustry open to the graduate. Information is also given about the 
opportunities offered on completion of training and the advanced 
courses available to graduates. 


Forthcoming Engagements 


Secretaries of Instituions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this cffice not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Today, May 5.—LiverRPooL AND District BRANCH : Industrial 
Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, 1, “ Particle Accelerators,’ B. S. Halliday, 7.30 p.m. 
% Stoke AND Crewe BRANCH: Grand Hotel, Hanley, 
* Plastics in the Electrical Industry,”’ A. J. J. Moulam, 7.30 p.m. 


BIRMINGHAM SCIENCE MUSEUM 


Sun., May 14.—-Newhall Street, Birmingham, Traction Engine 
Rally, 12 noon to 5 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Tues., May 16.—SOUTHERN SECTION : Technical College, Farn- 
borough, Annual General Meeting, and “ Electronic Tech- 
niques in the Measurement of Acoustic Noise,” K. R. 
McLachlan, 7 p.m 

Wed., May 17.—TELEvision Group : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, Discussion on “ Television Wireless Distribution,” 
6 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Mon., May 8.—Lereps Centre : Guildford Hotel, The Headrow, 
Leeds, Annual General Meeting, 6.30 p.m. 


INDUSTRIAL FINISHES EXHIBITION 


Mon. to Thurs., May 8 to 11.—Earls Court, London, S.W.5, 
First International Exhibition. 


INSTITUTE OF MATERIALS HANDLING 


Wed. to Fri., May 10 to 12.—Prince of Wales Hotel, Southport, 
Second International Conference. 


INSTITUTE OF NAVIGATION 
Fri., May 12.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “‘ Airborne Weather Radar,” R. C. 
Alabaster and P. L. Stride, 5.15 p.m. 


INSTITUTE OF PETROLEUM 


Wed. to Fri., May 17 to 19.—Hotel Metropole, Brighton, Sym- 
posium on “ Engine Testing of Crankcase Lubricating Oils,” 
9.30 a.m. each day. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Fri., May 12.—SoutH Wa es Centre : South Wales Institute 
of Engineers, Park Place, Cardiff, ‘** The History and Develop- 
ment of Octane Motor Spirit,” J. C. Street, 7.15 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., May 9.—Great George Street, Westminster, London, 
S.W.1, “ Auckland Harbour Bridge—-Design,’”’ G. Roberts 
and O. A. Kerensky, and “* Construction,”’ H. Shirley Smith 
and J. F. Pain, 5.30 p.m 

Thurs., May 11.—Great George ‘Street, Westminster, London, 
S.W.1, Joint Meeting with the Institute of Landscape Archi- 
tects, “Collaboration Between Engineers and Landscape 
Architects,”” C. S. Chettoe and G. A. Jellicoe, 5.30 p.m. 

Tues., May 16.—Great George Street, Westminster, London, 
S.W.1, “ St. Lawrence Power Project—Hydraulic Features,” 

O. Holden, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 

To-day, May 5.—MepiIcaL ELECTRONICS DISCUSSION GROUP : 
Savoy Place, London, W.C.2, Discussion on “ Artificial 
Muscles,” opened by A. B. Kinnear Wilson, 6 p.m. 

Sat., May 6.—LONDON GRADUATE AND STUDENT SECTION : Visit 
to A.E.1., Ltd., Willesden, 10.30 a.m. 4 MEASUREMENT AND 
CONTROL SECTION : Visit to Leatherhead. 

Mon., May 8.—ELECTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, “* The Corona-Discharge and its 
Application to Voltage Stabilisation,” E. Cohen and R. O. 
Jenkins, “‘ Impedance Frequency Characteristics of Glow- 
Discharge Reference Tubes, ’ F. A. Benson and P. M. Chalmers, 
*“* Comparison of Argon, Krypton and Xenon as Admixtures 
in Neon Glow-Discharge Reference Tubes,”’ F. A. Benson 
and G. P. Burdett, 5.30 p.m. 


> 
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Tues., May 9.—NorTH WESTERN CENTRE : . 
ee en ye sey Annual Gena ‘coset f 
otection o igh-Voltage S i 
wR H.,Golde, 6.13 p.m, oo Se ee 
‘ed., May 10.—Suppty SECTION : Savoy P| London, 
“ Electricity Supply in India and its Future,” M 


p-m. 
oe. ~~ 10.—LONDON GRADUATE AND S$ ; 
isit to International Computers and Tab . 
2.30 p.m. ye SOUTH West SCOTLAND Si Fre, Lid ~ 
of Engineers and Shipbuilders, 39, Elmbank Crescent Gan 
- — a Meeting, 6 p.m . 
ri., May 12.—EDUCATION Discussion Circip - 
London, W.C.2, Discussion on “ The Pion al a 
National Certificate Courses,” opened by B F. Gre 
W. B. K. Ellis. 6 p.m. 4 NorTH SCOTLAND & oe 
Robert Gordon’s Technical College Aberdeen 
Pay - Meeting, 7.30 p.m 
Mon., May 15.—E.Lectronics anp Comm TIONS 
Savoy Place, London, W.C.2, “ Circuits for tae : 
Colour Television Display System,” K. G. Freeman : “y 
anical and Manufacturing Aspects of the Banana Tube - 
Television Display System,” H. Howden: “ Appraisal ’ 
Banana Tube Colour Television Display System,” K. G. 
man, and B. R. Overton ; “ The Banana Tube Dj 
-A New Approach to the Display of Colour Tele : 
tures,” P. Schagen ; “* Colorimetry of the Banana TubeG 
Television Display System,” R. N. Jackson, and “ The 
Tube,” B. A. Eastwell and P. Schagen, 5.30 p.m 
GRADUATE AND STUDENT SECTION: Savoy Place, 
W.C.2, Annual General Meeting, and “ The E 
Investigation of Space,”’ P. J. Bowen, 6.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., May 17.—YORKSHIRE BRANCH: Visit to Yo 
Imperial Metals, Ltd., Stourton, Leeds, 10, 7 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS — 


Wed. to Fri., May 10 to 12.—GoLpeN JuBILEE CELEBRAT 
May 10 ; Reception by President, Mr. D. C. Brown 12 
Lunch, Dorchester Hotel, 1 p.m.; The Sir Seymour 
Tritton Lecture to be given by Sir Brian Robertson, Bt, at 
Institution of Mechanical Engineers, 1, Birdcage Waik ondor 
S.W.1, 5 p.m.; May 11 : All-day Visit ; May 12: Exhibit 
of Locomotives at Marylebone Goods Yard, London, N.Wy 
morning ; Dinner, Dorchester Hotel, 7.15 p.m " 

Fri., May 12.—Institution of Mechanical Engineers, 1, B 
Walk, Westminster, London, S.W.1, Sir Seymour 
Tritton Lecture, Sir Brian Robertson, Bt., 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Sat., May 6.—SOUTHERN BRANCH GRADUATES’ SECTION : 
to Northfleet Generating Station, Gravesend, 10 a.m. 
Tues., May 9.—EASTERN BRANCH GRADUATES’ SECTION: 
to Marston Valley Brick Company, 7.30 p.m. 
Wed., May 10.—SOUTHERN BRANCH GRADUATES’ 
Visit to Stirling Cables, Ltd., Aldermaston, 2.30 p.m. 
Sat., May 13.—-SOUTHERN GRADUATES’ BRANCH : Visit to 
Atomic Energy Establishment, Winfrith, 2 p.m. 


INSTITUTION OF PLANT ENGINEERS 


Tues., May 9.—MANCHESTER BRANCH : Manchester Literary 
Philosophical Society's Rooms, George Street, Piccadiii 
Manchester, “‘ The Moon,”’ G. Fielder, 7.15 p.m. 

Thurs., May 11.—GLasGow BRANCH: Building Centre, 
Sauchiehall Street, Glasgow, C.2, “ Glasgow Water y 
7.15 p.m. %% N.E. BRANCH : Roadway House, Oxford Stree 
Newcastle upon Tyne, “* Cigarette Manufacturing Proo 
A. C. Lane, 7 p.m. 

Wed., May 17.—KeENtT BRANCH: King’s Head Hotel, E 
Street, Rochester, “‘ Electrical Regulations and Precauti 
G. T. Fisher, 7 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, May 5.—Wates ReGion: South Wales Institute @ 
Engineers, Park Place, Cardiff, One-Day Conference on “T 
Conservation of Materials,”’ 9 a.m. to 4.30 p.m. 

Wed., May 10.—MIDLANDS REGION: Winter Gardens 
Raven Hotel, Droitwich, One-Day Conference on “ 
Development.” 

Wed., May 17.—LONDON—BRIGHTON Group : Old Ship 
King’s Road, Brighton, “* Cost Accounting’s Contribution 
Production Efficiency,” S. C. Comber and R. E. Turner, 7 


LONDON ASSOCIATION OF ENGINEERS 
To-day, May 5.—4, Whitehall Court, London, S.W.1, “Com 
Forgings,” 7.15 p.m. ¢ 


NATIONAL PHYSICAL LABORATORY 


Wed. and Thurs., May 10 and 11.—Teddington, 
Open Days. 


OLD CENTRALIANS 


Mon., May 8.—City and Guilds College, Exhibition 
South Kensington, London, S.W.7, Annual General 
5.30 p.m. 


ROYAL AERONAUTICAL SOCIETY 


To-day, May 5.—RoToRCRAFT SECTION: 4, Hamilton 
London, W.1, “ The Helicopter—the First of the VTOL 
craft,” R. Hafner, 6 p.m. 

Mon., May 8.—Historicat Group : 4, Hamilton Place, Lon jon, 
W.1, A continuation of the discussion held on April 10, 
Quiz on Little Known Early Aircraft,” 7 p.m. : ; 

Tues., May 9.—4, Hamilton Place, London, W.1, “ Struct 
Weight Estimations for Novel Configurations, M. E. 


7 p.m. 
Wed., May 10.—GRADUATE AND STUDENTS’ _ SECTION : 
Hamilton Place, London, W.1, “ Aeroflot,” G. A. Yare 


7.30 p.m. 
Thurs., May 18.—ASTRONAUTICS AND GUIDED FLIGHT SECTION © 


4, Hamilton Place, London, W.1, “ The * Agena’ 
and the ‘ Discoverer ’ Programme,” R. Shelt, 6 p.m. 


ROYAL SOCIETY OF ARTS 


Wed., May 10.—John Adam Street, London, W.C.2, “ The” 
Future Pattern of University Education in the United King- 
dom,” J. S. Fulton, 6 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Mon., May 8.—Corrosion Group: 14, Belgrave Squar 
London, W.1, Annual General Meeting, 6 p.m 


SOCIETY OF INSTRUMENT TECHNOLOGY 
Thurs., May 11.—CoNTROL Section: Manson House, 26, 
Portland Place, London, W.1, Annual General 
“Control Mechanism in the Human Nervous 
W. Grey Walter, 7 p.m. 


SOUTH WALES INSTITUTE OF ENGINEERS 


Thurs., May 18.—Park Place, Cardiff, “‘ Cable Belts Under 
ground in Coal Mines,” Lister Walker and A. E. Hiscot 
6 p.m. 
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